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_ that Grinnell Weldi: 
Fittings represent stro 
links in his piping syste 
on four counts: Th. 
strength, that results fr: 


out in their construction: Their ends match up to standard seamless pipe or tubi: . 


; used in their constructi 
weight, extra strong or O.D. pipe. They weld easily; their 
vcopactoe ere SRN ial Reciiesee ine. oee Their and from their full or greater thicknesses on run or outl::. 
welding faces are properly scarfed — 45°. Only plain cir- Their smooth inside and outside surfaces make for |: © 
cumferential butt welds are required to join them . . . the flow through the system. Their working pressure-tempe: .- 
easiest of all welds to make. ture ratings are identical with seamless pipe. 


Specify Grinnell Welding Fittings and gain these 8 advantages in your piping 
system. Catalog 3 gives full details and specifications. Grinnell Company, Inc., 
Executive Offices, Providence, Rhode Island. Branch offices in principal cities. 
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B Air conditioning equipment sold by 
Corp 


Carrier during the last two 
weeks of January called for the largest 
volume of refrigeration for any half 
month since 1937, President J. I. Lyl 
has announced Mr. Lyle stated that 
the imcrease 1s encouraging as it came 
from sources which to some extent, he 
said, have been out of the air condi 
tioning market since the abrupt busi 
ness break in the fall of 1937—the larg« 
office buildings, department stores and 
process industries Central plant 
air conditioning systems sold in Cl 
cago in January were more than double 
those reported in the same month last 
year, both in number and capacity, a 
cording to Commonwealth Edison Co 
\ summary of air conditioning 
installations in Chicago compiled b 
Commonwealth Edison shows that at 
the end of 1938 there were 1730 cet 
tral systems totaling 74,858 connected 


' , : 
horsepower, plus 866 room coolers to 


» 


taling 812 


nNorsecepowel 


e ee V. Haynes has retired trom a 


tive duty with Hoffman Specialty Co 


with which he has been identified {: 


a period of about 20 years, but will 
remain as a director, President Potter 
Bowles announced last month Cone 
of the best known figures in the heat 
ing business, he is a past president of 
the ASHV}] Che resignation 


as of March 1 of Guy Hutchinson, who 


has been vice president and general 
manager of Hoffman Specialty, ha 
been announced \. B. Schellen 
berg, formerly vice president of the 
Alco Valve Co., was elected presi 


dent and general manager at a recent 
meeting of the board of directors to 
succeed J. L. Shrode, who died sud 


denly December 31. During the past 
two years, Mr Schellenberg has le« 
tured on refrigerant control in ove! 
50 cities in the United States and Car 
ada and has addressed many engineer 


Wilhan 


P. Bradbury, vice president and gen 


ing society meetings 
eral sales manager of the Consolidated 
Ashcroft Hancock Diy Manning, 
Maxwell & Moore, Inc., died of pneu 
monia after a six day illness January 
4, Mr 


Maxwell & Moore in 1902 as an office 


Bradbury joined Manning 
boy and advanced step by step through 
Various positions in the sales depart 


ment. 


@ An example of one phase of a for 
ward looking public relations program 
is the explanatory financial report to 
Blaw-Knox Co. is 
President William P. With 


Prepared in a clearly undet 


the employees ot 
sued by 
crow. 

standable manner, the report discusses 
such topics as the ownership of the 
company, how the stockholders’ invest 
creates jobs, 


ment presents an ex 


Heatinc. Preinc ano Am Conprriontne, 


instance, it is shown that the 


iverage investment o Pieo ‘ 
ob o1 ( rit et il thie | K 
organizatiol Lhe idea S i ( 
ward in a tabulation of income 
expenditures where figures per e1 
ployee as wel as total amour 
given. In a summary of 1938 tax 
ments, the total is shown t 

to $132.32 per employe , 
anv pre ts were > ’ ‘ ‘ 


BA series o , ‘ 
heating and coolu R s hei o£ 
‘ University ) | 
WILL on Tuesday after ; 
februa al thre re , ‘ 
inued throug \M 
the teac] o al to 
epart ent ; ’ ca vines 
WILI sa ‘heaee ‘ae 
. SInce L922 id me CC it 
station and operates approximately 
hours daily tin Cal around 


requency ot! 580 kilocycles 


@ Benjamin Franklin’s wide ra: 


interests included principl ~ 
conditioning 1! rdditior to his bett 
known activities Wproving eat 
equipment is studies t « t 
and his othe scirentin \ r} | ( 
Var Doren’s new b grap! ot fi 
ublished by the Viking Press 
omments ind experiment 
rious . ri et phet ( 
nentioned seve i t es 
, , 
ATLipic | i K i Is 
group < j rit 
tions ¢ Sick W he 
the dew that sta ( tsice 
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temperature Wet the ball of a tl 
mometer hb i teathe Lipp 1! Spit 
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sani room i t 
Same eures eat 
vrote ihe me 
three tour deerees i ‘ 
t during the eva t 
the ball wit i te i 
ne ' low yh t 
down ca es it t ve t 
did ot et it k é t 
degrees \ eT T i ! 
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‘Keep Posted on 


@ JOHNSON thermostats, with 
adjustable sensitivity, are cali- 
brated on the job to balance 
“time lag’’ against the capacity of 
the heating, cooling, or humidifying 
apparatus. No “hunting” or fluc- 
tuation, when instruments are 
equipped with this unique feature 
.. Johnson “Streamline” diaphragm 
valves, with modulating discs, in- 
sure superior gradual control; true 
throttling action. The “‘long travel’”’ 
feature of Johnson ‘‘Piston-type’”’ 
damper motors is desirable for 


























gradual movement of dampers. . 

Where maximum power is required 
to re-position valves or dampers, 
Johnson ‘‘Pilot-operated’’ devices 
are available, shown at the left and 
upper left, above. These valves and 
damper motors are distinctive from 
the usual “‘spring-opposed”’ types. 
Consequently, precise synchroniz 
ing of controlling instrument and 
valve or damper is possible, inde- 
pendent of friction and of variations 


in pressures and velocities. 


@ Johnson pioneered in the development of these principles in automatic 
temperature control. For many years, these Johnson devices have been 
tested and proved on countless installations. Recent developments in the 
air conditioning field have won even wider acceptance for these established 


Johnson principles. 
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Safety! 


THE NASH VAPOR TURBINE HEATING PUMP IS 
NOT STOPPED BY ELECTRIC CURRENT FAILURE 
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For service in greenhouses, hospitals, 
schools, theatres, and public buildings, 
where heat failure is a serious matter, the 
Nash Vapor Turbine Return Line Vacuum 
Heating pump should be specified, for this 
pump operates perfectly without electric 


current. 

This is because the motive power is a 
special turbine operating on steam direct 
from the heating system. Steam used to 
drive the Vapor Turbine is returned to the 
system for heating, with little heat loss. 


j 
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This pump insures constant heat in the 
system, it eliminates electric current cost, and 
it promotes high efficiency in the heating 
system. Heating efficiency is due to the fact 
that this pump can operate continuously 
with economy. Continuous operation means 
uniform circulation, and uniform conditions 
in the system mean steam saving. 

This pump has but one moving part, no 
internal wearing parts, and requires no in- 
ternal lubrication. Bulletin D-246 tells all 
about it, and it is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Fabrication Details for High Pressure 
and ‘Temperature Piping 


By Arthur 


HE procedure used in welding carbon-moly pipe 
in an extension of the Delray plant and the need 
for preheating and stress relieving were described 
in two articles by Sabin Crocker which appeared in the 
January and February, 1939, issues of HEATING, PIPING 
AND Arr ConpiTioninG. The present article is devoted 
to fabrication details used in the same extension of Del 
ray and to the various changes and improvements im 
design which experience and investigations have shown 
to be desirable in future work. 
\ majority of the novel details developed in conne: 
tion with the use of welded construction for the high 
pressure piping at Conners Creek' have been incorpo 


rated without change in the piping for Delray. Among 


such items are: (a) manifolds built up of pipe with 


welded branch connections: (b) flow nozzles welded into 
the line; (c) bypass, drip, and instrument lines attached 
to valves and pipe by fillet welds; and (d) socket weld- 


ing fittings and couplings, ete. 
Bypass and Drip Connections 


Che detail of attachment of bypasses, drips, etc., to 
valve bodies and large pipe shown in Fig. 1 has been 
described in previous articles’? but its advantages art 
so pronounced that it is deemed worth repeating here. 
In addition to affording a simple and generally satisfac 
tory attachment, the thousands of welds of this type now 
in service give ample proof of the fact that light-walled 
pipe can be welded successfully to much heavier sec- 
tions. While it is considered desirable to have the thick 
ness of parts joined by welding equal, or not too greatly 
different, it is apparent that this requirement is not as 
essential as was at first thought. 


Thermocouple and Thermometer Wells 


Fillet welds also have been used to advantage in install 
ing thermocouple and thermometer wells in steam and 
boiler feed lines. The first welded thermocouple wells 


*Engineer, Engineering Div., The Detroit Edis: 

‘See list of references on p. 21, Heatin "IPIN 
ING, January, 1939 

“Dripping High Pressure, High 
Arthur McCutchan, Hearince, 
1938, pp. 501-503. 


n ( 
G AND Alr Conpb 


Temperature Steam Piping,” 
Piping AND Atr Conpirioninc, August 
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MeCutchan 





vere adapted from exi ead ¢ 
method of locating the well on the pipe and th eld 
procedure were essentially the same as used { pa 
and drip connections. The sharp corners of the finn 
well used for superheated steam, possibly inadequate s 
tion, and 150 IF higher temperature than previousl\ 
with this design resulted in one of the wells breal 
inside the pipe. After the broken end was retrieved 
the throttle valve strainer where it had lodged. examina 
i art 
ed ure 
f T 
\lt hol 
( 
* 
ete 
Fig. 1—Method of attach- ‘ GOV 
ing bypass and drip lines lb per sq u Sa0 
ea 
out into the room left no doubt as to the need for extrem 
caution in attaching such appendages to gh pressur 
high temperature steam lines 
In re-designing these wells a chrome-silicon-moly ma 
terial was substituted for SAE 1025 carbon steel. ar 
fins and all sharp corners were eliminated he final 
design shown in Fig, 2 is extremely rugged and in all 





Carbon-molybdenum steel is being used for the 865 
lb, 910 F 


Edison's Delray Station. and in the January and Feb- 


steam piping in the extension of Detroit 


ruary issues of Heatine, Pipinc anp Air Conprrion- 
ING, Sabin Crocker reported on experience in weld- 
ing this piping material. . . . This month, Arthur Me- 
Cutchan discusses fabrication details adopted for this 
piping, and will continue the subject in a second 
article which will cover re-design of ring reinforce- 
method of welded branch 


ment and the beveling 


connections to permit using contoured backing rings 
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probability would be satisfactory if made of carbon steel. 
The alloy steel gives an added factor of safety, however, 
and since it is purchased in the annealed condition, it 
eliminates the local heat treating required with the SAE 
1025 steel. The extra cost of the alloy material, taking 
this saving in local heat treating cost into account, is not 
significant. 

The relatively high resistance of this chrome-silicon- 
noly material to the action of steam at 1100 F* indicates 
that little scaling need be anticipated at the service tem- 
perature of 910 F at Delray. A thermocouple well of 
this material examined after 4000 hr at 850 F in a boiler 
lead at Conners Creek showed very slight scaling. Our 
experience with machining and welding this alloy mate- 
rial has been entirely satisfactory... A chrome-manganese 
silicon electrode has been found suitable for welding this 
material to both carbon steel and to carbon-moly pipe. 


Backing Rings 


The purpose of a backing ring is to permit separating 
the pipe ends sufficiently to enable the welder to pene- 
trate to the inside of the pipe wall without getting weld 
spatter and icicles inside the pipe. Backing rings also 
are of assistance in aligning the pipe ends and mav be 
provided with ridges, pins or tapered surfaces to give 
the desired separation of the pipe ends. 

Ideas as to what constitutes suitable backing rings 
have fluctuated between two extremes during the past 
few years. As one extreme, pipe ends have been upset 
and counterbored to receive continuous rings which were 
completely recessed in the pipe wall. This upsetting 
operation was expensive and in some cases so difficult 
that the expedient of building up the pipe ends with 
weld metal has been used. As the other extreme, rela- 
tively heavy sectioned split rings, 2 in. wide and \% in. 
to '4 in. thick, depending upon pipe size, were simply 
sprung into position and fitted as closely as possible to 
the inside diameters of the abutting pipe ends. This 
type of split backing ring was used at Conners Creek 
and for the first part of the Delray extension. (See 
lig. 3.) 

While there is every indication that these backing 
rings fulhlled their main purpose, variations in inside 
diameter of the pipe, lack of roundness of pipe ends, etc., 
made it difficult in some instances to secure a satisfactory 
fit. This condition was aggravated in the case of the 





Schedule 100 carbon-moly pipe used at Delray. In sev 
eral instances it was necessary to machine special offset 
backing rings to accommodate the large variation in 
diameter of abutting pipe ends. Apparently carbon-mol) 
pipe is more difficult to manufacture to close tolerances 
than carbon steel. In this connection it might be noted 
that manufacturing tolerances on pipe have always been 
applied to the outside diameters and wall thicknesses, 
hence there has been no special effort to control th 
inside diameters. With the wide adoption of welding for 
high pressure, high temperature, pipe lines, it seems log 
ical that definite tolerances should be specified for th 
inside diameters, possibly allowing greater variations in 
the outside diameters if found necessary. 

The trend at Detroit Edison is toward using lighte: 
backing rings, 4% in. thick and approximately 34 u 
wide, which are partially recessed in the pipe wall. In 
truing up the bore of the pipe ends for these partiall) 
recessed backing rings, advantage is taken of the extra 


thickness usually present in high pressure pipe. This 
extra thickness over the minimum required for the pat 


ticular pressure and temperature conditions can be r 
moved without encroaching on safety requirements. Thi 
usual under-thickness tolerance in manufacture is 12! 
per cent below the nominal thickness, which on a full 
nominal thickness 8 in. and larger diameter Schedule 80 
pipe might leave from 1/16 to 4% in. of the wall availabl 
all around for removal in the counterboring operation 
On a pipe end of over nominal thickness still more su 
plus material would be available for countersinking the 
backing ring. In the case of welding end valves, of course, 
plenty of surplus metal can be provided for recessing 
the backing ring. 

In adopting partially recessed backing rings of small 
section for high pressure piping, Detroit Edison ergi 
neers were favorably impressed with the idea of slight! 
tapering the rings as proposed by F. C. Fantz in his 
paper* presented before the western regional conferenc: 
of the American Welding Society in March, 1938. Whe: 
tapered rings of this sort were tried out in making quali 
lication tests where results could be observed convenient) 
after the welds were sectioned into test strips, it was 
found that the tapered rings continued hugging the pip 
bore closely instead of springing away due to contractio 
of the weld metal in cooling as was the case with fl 
rings. (See Fig. 4.) Accordingly, it was decided t 
adopt a continuous ring (as distinguished from a_ ring 





“High Temperature Steam Experience at Detroit.” by R. M. Van “Design and Fabrication of High Pressure, High Temperature W: 
Duzer, Jr., and Arthur McCutchan, paper presented at annual meeting Piping,”” by F. C. Fantz, abstracted in Heatinc, Pirpinc ann A f 
of ASME, December, 1938 DITIONIN May, 1938, pp. 329-332 
Fig. 2—Thermocouple well Fig. 3—Backing rings and details of welding bevels used in first section of Delray extension 
for high temperature service 
* 
_— 
4 

















| 
‘Lhd Lid hhdd —~o 
t 
= | 


2} TOS INCLUIWE 
































2 BACKING RING? 














DETAIL OF DETAIL OF 
G AND LARGER 45° 26 UBEVEL 
oey'tsmeee wat.) (costae anifveu) 





142 


Heatinc. Prpinc anp Arr Conprrioninc, Marcu, 1939 














rings to be used with welding elbows, tees, etc., whuicl 
with the narrow ring, need be sized for only about ¥g¢ 
at the ends Phe reduction in thickness of the rings tor 
pipe sizes 6 in. and larger from % in. to Y¥ in, and the 
partial recessing of the tapered rings should give some 
improvement in flow conditions 
Welding Bevels 
The preparation of pipe ends for welding has ai 


portant bearing on the quality of the jot and or 


cost While it is possible to make satistactoryv w \ 
rather widely different types of welding bevel—as ev 
denced by the multiplicity of designs developed by the 
different imdustries using pip the complication 
stocking pipe, valves, and welding fittings with different 
types of bevel was undesirabl \ccording! ub 
Fig. 4 Sections of welds showing effect of weld group of ASA sectional committee B16 wa ippointed 
contraction on fit of flat and tapered backing rings 
to study existing bevels and to recommend bevels su 
able for standardization The types bevel re 
split like a piston ring) made with a 10 deg taper and mended by this subgroup, which are show: | ( 
otherwise of the design and shape shown in Fig. 5. have been adopted as “recommended practice” by se 
In establishing the outside diameter of the continuous tional committee B16 
backing rings (dimension “E” of the sketches and table For thicknesses 3/16 to in. inclusive, the me 
reproduced in Fig. 5) it was assumed that the outside ommended practice prescribes the 371% deg, 2) 
diameter of the pipe would be 
a mean of the permissible vari- i 
ations under and over the ng Oe en ery nea parecer greg Racer 
nominal and that the under - one Os sek eo 2h. ecrek, 
thickness tolerance on the pipe Piaow 120° pa ot at 2 
wall would be 8 per cent ; ees ‘4 of | ; | : a 


the ol 
]2! 2 per cent permitted in the 


rather than extreme 


specifications. These assump 
tions were based on measure- 
ments of the diameter and wall 
of hundred 


thickness several 
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“ ° e 
3/4 —el 8/a, (3 WALL @ UNDER) 

° : ee | er ee. ot r . 
lengths of seamless steel pipe. BEVEL FOR (3 WALL ¢ UNDER (OVER %' WALL) 
Where maximum permissible SPLIT CONTINUOUS SPLIT RING BEVEL FOR CONTINUOUS RING 

“ge ‘ : BACKING RING BACKING RING DETAIL*A DETAIL B 
deviations from nominal di- 
mensions are encountered, the 
split type of flat backing ring Nominal ____ Backing Rings 
; : . ASA Nominal Inside Nowinal Continuous Split 
also shown in lig. 5 will be INominal Schedule Outside Diameter, Thickness | Wominal Nominal Nominal Nominal 
rm™.: E- . , Pipe Number, Diameter, Pipe & of Pipe | Outside Inside Outside Inside 
used. This flat ring with ! { Sire Pipe Pipe Fittings & Fittings Diameter Diameter Diameter Diameter 
. mer ; a ; t | z 
in. spacing pins has been de- rT) 2,875 2.469 0.203 2.469 2.219 
wi tor Sche » 40: 2 80 2.875 2.523 0.276 2.367 2.117 2.528 2.078 
veloped for Schedule 40 and 160 ———s8. 875 2.125 _—0,. 875 2.185 1.935 2.125 1.675 _| 
lighter wall pipe. Quite satis- 3 40 3.500 3.068 0.816 3.068 2.618 
ry = 3 80 3.500 2.900 0.300 2.948 2.698 2.900 2.650 
factory welds can be made 3s 160 3.500 2.626 0.437 | _ 2, 696 2.446 2.626 2.376 _| 
oe, ohae. ‘ahd the 4 40 4.500 4.026 0.237 4,026 3.776 
with this ring, although the 4 80 4.500 3. 826 0.337 3.880 3.630 3.826 3.576 
: ae se eae = 4.500 3.626 0.437 | 3,696 3.446 | 3.626 5.376 
= of the weld — 6 40 6.625 6.065 0.280 6,065 5.615 
section is not as good as with 6 80 6.625 5.761 0.432 | 5,646 5.506 5. 761 5.511 
: & 6 120 6.625 5.501 0, 562 | 5,607 5.357 5.501 5.251 
the tapered ring since contrac- ~ 40 8.625 7.981 0,322 7.981 7.781 
. - ac 8.625 7.625 0.800 | 7,721 7.471 7.625 7.375 
tion of the weld pushes the 8 100° __ 8.625 7.439 0.593 | __ 7,860 7.300 7.439 7.189 
a eres 10 40 10.750 10,080 0.365 10.020 9.770 
ring away from the pipe wall 10 80 10. 750 9. 564 0.593 9.690 9.440 9.564 9.814 
to some extent Ho =i 10.780 9.314 0.718 | 9.460 9.210 9.314 9.064 
aed 2 ' , 12 Std. Wt. 12.750 12.000 0.375 2.000 11. 750 
The reduction in width of 12 40 12,750 11.938 0.406 11.938 11.688 
: , >: 12 80 12. 750 11.376 0.687 11.517 11.267 11.376 11.126 
backing ring from the 2 1m. le 100_ 12.750 _—«:11.064 0.843 | __ 12.230 10.980 | 11.064 10.614 
euidessie wos -/ 14 30 14,000 13.250 0.375 13.250 13.000 
width previously used to 34 14 40 14.000 13.126 0.437 13.1286 12.876 
in. 3 -onsidere ave 14 80 14.000 12.500 0.750 12.651 12.401 12.500 12.250 
mm. 1S OK considered to have 14 100 _—«'14,000 sie. 186 0.937 | __ 12.307 12,087 | 12,126 11.876 
any particular effect on the 16 30 16.000 15.250 0.375 15.250 15.000 
. aie baile % 16 40 16.000 15.000 0.500 15.000 14. 780 
already insignificant pressure a." 80 16.000 14.314 0.843 | 34.480 14.230 | 14.314 14.064 | 
loss chargeable to backing 16 Std. Wt. 18.000 17.250 0.375 17.250 17,000 
argea ‘ S 20 20 20.000 19.250 0.375 19.250 19.000 
rings in pipe sizes 6 in. and 24 20 24.000 23.250 0.375 _ 23.250 23.000 
larger, but it enables the same (All dimensions sre given in inches) 
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Fig. 6—Welding bevels adopted as “recom- 
mended practice” by ASA sectional committee B16 


Fig. 6a (above)—Standard straight bevel of welding 
ends for thicknesses 7 ¥ to 4 in., inclusive. 

Fig. 6b (below)-—Standard U-bevel of welding ends 
for thickness 7 greater than 4 in This form of 


evel is not recommended for acetylene welding and 
may be changed t straight bevel as in Fig 6a 


straight bevel standardized by the American Petroleum 


Institute some time ago. This differs from the 45 deg 
bevel heretofore used by other branches of the piping 
trade. See Fig. a 

For thicknesses over 34 in. the recommended practice 
for are welding calls for a 20 deg, 2% deg, U-bevel 
with 3/16 in. radius at bottom of bevel as shown in 
Fig. 6. While this gives a’ narrower groove than the 
5/16 in. radius, 26 deg U-bevel previously used by De- 
troit Edison, trial qualification welds have demonstrated 
hat it is entirely satisfactory. 

It is contemplated that eventually these recommended 
bevels will be furnished as standard on pipe, welding 
neck flanges, welding fittings, valve bodies and the like 
unless otherwise specified by the purchaser. In the 
meantime, sufficient leeway will be allowed to use up 
existing stocks of material having different bevels. 

In applying the tapered backing ring, it is necessary 
to true up the bore of the pipe ends by machining or 
reaming the ends to give a 10 deg taper as shown in Fig. 
>. In all other respects, the preparation of the pipe ends 
conforms to the “recommended practice” for welding 
bevels. 

The welded branch connection and pipe-to-valve weld 
shown in Fig. 7 give a good idea of the finished appear- 
ance of the welds. It may be noted that no undercutting 
exists at the edges of the welds and that there is a grad 
ual transition from the header thickness to the com- 
bined thickness of the header and ring reinforcement. 
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Fig. 7—Ring reinforced welded branch 
connection and pipe-to-valve weld 


An investigation made of the stress conditions in a full 
size welded branch connection employing the sam 
method of preparation,’ welding, and reinforcement as 
that used at Delray demonstrated the adequacy of this 
design as far as ultimate bursting pressure was con 
cerned. 

[A second article by Mr. McCutchan will cover the re-desig: 
of the ring reinforcement in the light of the above investi 
gation and will describe the reasons for changing the meth: 
of beveling welded branch connections to permit the us¢ 


contoured backing rings.] 


®“Investigation of Stress Conditions in a Full-Size Welded Br 
Connection,” by F. L. Everett and Arthur McCutchan, ASMI 
actions, July, 1938, FSP 60-12, pp. 399-410 





The academic work of students in air conditioned 
schoolrooms is being tested and compared in actual prac 
tice with that of students in non-air conditioned school 
rooms in an experiment being conducted by the Ven 
zuela ministry of education. 

Twelve classrooms in a new primary grade school it 
Caracas erected by the ministry of public works wer: 
air conditioned. The air conditioned rooms have glass 
brick panels in place of windows, while regular class 
rooms have standard windows. The ministry of educa 
tion hopes to determine the best possible atmospheri 
and light conditions as a standard for future schoo! 
systems. 

Preliminary reports indicate that children in the ait 
conditioned rooms are showing greater concentration and 
interest in their work, less fatigue and miss less school 
work because of illness, according to Carrier Corp 
With a more uniform amount of light in the rooms, ev 
strain has been reduced and reading made easier. 
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Modern Illumination Presents Problems 


for Air Conditioning Design to Solve 


By Samuel R. Lewis’ 


HI air conditioning engineer probably owes most 
of his living to the illuminating engineer. Of 
course, solar energy, radiation from the bodies of 
the occupants, and moisture control have something to 
do with the excuse for living of the air conditioning en 
gineer, but if all areas in rooms were close enough to 
windows so that solar light only was necessary, and if 
they were occupied only during daylight hours, there 





Interest in the relation of illumination of buildings 
to air conditioning is increasing, and in January the 
Chicago chapter of the Illuminating Engineering 
Society devoted its regular meeting to the subject. 
The speakers were Mr. Lewis, whose address is pub- 
lished here, and Walter Sturrock, who gave data on 
heat from various types of fixtures and methods of 
removing it’... . In his introductory remarks, the 
chairman of the meeting said that “modern lighting 
of high intensities gave birth to air conditioning.” 
While the illuminating engineer can hardly take the 
entire credit for air conditioning (for it might be 
said that air conditioning has made possible modern 
high intensity lighting) there is a close relationship 
between the two services which must be considered 
carefully by the air conditioning engineer and the 
illuminating engineer, as Mr. Lewis shows in his paper 





would be very much less ventilating and heat removing 
business for the air conditioning engineer. 

It appears from the records in most cities that restau 
rants and apparel shops at the momeat predominate in 
their demand for comfort cooling, and that these places 
require it because generally they occupy quarters having 
so little natural light that they would be useless even at 
high noon unless electric lights were employed. Given 
electric lights, however, so small is the exposed wall and 
glass area available for transmitting surplus heat out-of 
doors (in most restaurants and apparel shops) that 
powerful mechanical ventilation becomes necessary. In 
many cases this ventilation must be supplemented by re 
frigeration even during comparatively cool weather. 

Electric illumination serves civilization by rendering 
useful many spaces which otherwise would be unusable, 
and co-ordinates with air conditioning to make these 
spaces habitable, attractive and healthful. Frequently, 
however, after the air conditioning engineer has made a 
cooling installation in an existing room where the sur 
plus heat was removed admirably, the owner sends for 
the illuminating engineer, who proceeds to install more 
brilliant illumination, often doubling and tripling the heat 
input and overloading the air conditioning facilities. Too 
frequently, in the estimation of the air conditioning fra 


*Consulting Engineer. Member of Board of Consulting and Contributing 
Editors. 

See Effects of Artificial Lighting on Air Conditioning, by Walter Stur 
rock, ASHVE Journal Section, Heatinc, Preinc ano Arr Conpitioninc 
February, 1938, pp. 134-144. 
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ternity, the ilumimating engineer sells fixture 
and energy without paying the slightest attent 
amount this additional energy may cost 
discomfort due to overheating and in dollar 
air ducts and refrigeration and power 


The illuminating engineer not infrequet 


lighting equipment in spaces s 
teriorates and filaments burn out and ( fi 
unnecessarily high maintenance and energy ¢ 
the illuminating engineer a better contact 
ditioning he might have made a happ. 
issued warnings to the owner against reckle re 
In Wattage without commensurate increase 
moval capacity. 

The air conditioning man also has been at 
his tendency under stress of competition ma be 
to count thi light bulbs or read the demand metet 
to base his load on that data, paying no attenti 
lighting. He should have noticed lighting s« et 


that a little illuminating common sense would hav 


him win the affection of the owner by suggesting 
| 
i 


attention to new wiring and fixtures and d uti 
In most air conditioning installations in ex! 
the alterations necessary for installation new ducts 
piping very well should accommodate al 
duits and fixtures. 

The air conditioning engineer is taught t 
the heat gain for every room meticulously. He 


every square foot of heat transmitting wall, wi low, cel 
ing, floor, et He allows for sunshine and 


pvt 


MmaXWU!I 


estimates carefully the 
and figures the number of pounds of perspiration « 
can be expected to disseminate. He may fig 
cool surface of the drinking water urn will counter! 


ance the warm surface of the co 


tee urn, and f 


out how much gas is to be burned. Then he guesses 1 
haps 2 watts per sq ft of floor for illumination and thinks 


1 
; 


that he has done well. He may not realize that in guess 
ing at this major item he may abrogate the necessity 
accurate computation of all the minor items ot 
balance. In many cases, however, the owner 


thinking about it, or consulting the air conditior 
| 


will be sold lighting fixtures which shed 6 S 
per sq ft of floor pel hr, and wl icl will deve loy ‘ 
tialities of a lively row for next August concern 
antees of cooling capacity 

Here are the actual heat removal demand figure 


Btu per hr for one commercial installation in a dey 
ment store basement based on summer conditions 


. 


Heat gain through walls and ceiling >»? OOO 
Heat gain due to air leakag« none 
Heat gain due to 100 salespes ple and customers 8 000 
Heat gain in cooling the air required for ventilation 52,000 
Heat gain due to electric illumination 95,000 

207 000 
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Fig. 5 
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Fig. 1—Directors’ room showing how lights warmed the entering 
cooled air. . . . Fig. 2—Same room after air circulation was 
revised so that entering cool air was no longer blown against the 
lamps. . . . Fig. 3—Drafting room showing original lighting 
fixtures. . . . Fig. 4—New lighting fixtures installed in the same 
drafting room, showing how the entering cool air fell into them 


In this case, which is by no means extraordinary, the 
illumination load is 46 per cent of the total; 95,000 Btu 
per hr is the equivalent of about 400 sq ft of steam 
radiation. The room is heated electrically by the lights 
even in cold weather. Such a room always requires ad 
mission of air at a temperature cooler than that in the 
room. In this instance a ventilating and cooling system 
installed several years ago was based on existing illumi 
nation of around 18,000 watts, which was stated by the 
owner, an experienced and successful merchant, to be 
ample. The comfort developed by the plant increased the 
business, and thereupon all of the display counters and 
cabinets were modernized, and new high power lights 
were installed. Many of these are spot lights recessed 
hetween the joists with lenses flush with the ceiling. The 
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and was heated. The situation was corrected by moving the air 
supply inlets so that they could not deliver the cool air into th: 
lighting bowls. Fig. 5—Scheme for air introduction and 
removal in combination with illumination which has proved 
satisfactory in many rooms... . Fig. 6—Proposed scheme for air 
circulation and lighting in an art gallery, using two air systems 


owner is now investing something like S6000 more 
increase the refrigerating and ventilating facilities so 
to remove the surplus heat from the increased illumina 
tion. 

Perhaps in this case the logical course of events could 
not have been foreseen or prevented, but I am called ot 
all too frequently to straighten out situations in whic! 
a reputable contractor backed by a reputable manufac 
turer agreed to cool a room. The contract did not state 
the agreed number of occupants, the number or size ot! 
heat producing appliances, or the wattage of illuminating 
fixtures. The owner testifies that he said “There is the 
room, tell me how many dollars you want for cooling 
to 80 deg and for maintaining 50 per cent relative hu 
midity."” The contractor bids against perhaps ten othe: 
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“suckers” and sews himself securely into a contract based 
on say + watts per sq ft of floor. The owner then, with 
out telling anyone, fills his show cases with continuous 
lights, spots floodlights all over the ceiling, lines the 
hood over the sandwich bar with big inefficient light 
bulbs and pays for perhaps 10 watts per sq ft of floor 
The air conditioning contractor of course should guar 
antee nothing whatever about heat removal unless the 
contract limits the heat input which is to be removed 
Almost invariably the owner thinks that payment of a 
high monthly rate for energy in ordinary bulbs is better 
business for him than to pay a higher first investment 
for more efficient lamps and more perfect diffusion. 
The public service companies are good business men 
They know that in the long run it is preferable to sell 
less energy to a contented owner with efficient illumina 
tion than to sell more energy to an unhappy owner 
The air conditioning engineer perfectly well knows that 
bulb is a hot bulb. It will 
ignite paper which touches it. Yet we 


an incandescent char and 
find him going 
to great tre uuble and expense to install a refrigerated ait 
ventilating system with its elaborate ducts and grilles 
and thermostats, and then arranging so that this air first 
touches and is heated by great banks of hot electric light 
bulbs before by any chance it can reach the sweitering 
people in the room 


Lighting Affects Heat Control 


In an lowa school building it is proposed by an op 
tometrist specialist member of the board of education 
that there shall be provided six 750 watt lamps for every 
standard classroom, or 6 watts per sq ft of floor area 
This is more than double the usual school classroom al 
lowance. If this wattage is consumed, the heat input will 
be equivalent to 65 sq ft of steam radiation, more than 
one-third enough to heat the room in sub-zero weather 
The heating and ventilating engineer has a hard task to 
prevent overheating a school room during most of the 
time, since enough steam radiation must be installed to 
heat the room in the very coldest weather, and the very 
coldest weather occurs only for short and infrequent 
periods. The radiator supply valves can be shut in mild 
weather, but even so the interior temperature often be 
The heat from 65 sq ft of 
radiation cannot be 
except that of light intensity is a tough proposition to 
tackle. all realize that 
an air cooling and humidity controlling system is badly 
handicapped if there is no heat regain from the room 


comes too warm removal 


which responsive to any control 


In this connection of course we 
available for expanding the cool, nearly saturated, ente: 


This angle of heat from electric illumination is 
conditioning 


ing air. 
never forgotten by the ait man, but its 
availability definitely is limited 

One successful proprietor of a great chain of cooled 
restaurants believed, until I showed him better, that the 
waste spent air from an artificially lighted and crowded 
restaurant positively must leave the room at the floor 
line. Surprisingly, by no means all air conditioning 
engineers have learned even today that it is entirely 
feasible and satisfactory in cooling a room to bring the 
cool air in near the top of the room, to allow it to 
settle down around the occupants, and then as it picks 
off their heat, to rise and to depart near and around 


most of the hot electric lights. 
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Two Air Systems for Intensely Lighted Rooms 


[ advance seriously the that we have 


sugvestion 


rived at the time for designing two separate ventilati 


systems tor many a large intensely lighted room. One o 


these 


systems introduces air at say 60 de not too ft 

above the heads of the people, and emoves I t s 
SO deg at a level somewhat higher than the inlets. Thi 
air returns to the apparatus for recirculation and dilu 
tion with some percentage of new air from outsick Lhe 
second ventilating system in this room, takin ntel 
vent use of the tendency of air to stratify introduces 
new air from out-of-doors mixed with some part the 
SU deg air so as to he warmer tl! ul say 5 cles and eX 
hausts it around or near the lights: this hot eve 
re entering the room When it is realized 
30 hy 1OO ft. having 3000) ; ft of area. requires 
vestinent of something like S6000 
ind an operating cost of perhaps $500 per vea 
scheme for conservation of natural resources 
means fantastic 

On the side of the illuminating engineer ( il] Le 


able to sell modern lighting equipment at gr 


creased investment cost and installation profit if he rea 


izes its potentialities in the light of air conditioning 
investment and operating costs 

Anyone who thinks must sympathize with the well 
meaning and honest public service company which under 
the conditions | complain alx wt ma sel] more electri 
energy to make better illumination so that it can sell 
more electric energy to make refrigeration and operate 
fans so as to remove the heat from the electric energy it 


sells for illumination. 


Every air conditioning engineer is intensely intereste: 


in the development of more light from less “juice.” Fro 
all we can learn, a low priced electric light assemb! 
wastes electricity, and wasted electricity means excess 
heat which somehow must be removed. In one recorded 
case in a loftv room with the old 1000 watt lamps ec 

suming 2 watts per sq ft of floor the lighting intensity 
was less than 1 foot-candle. With modern reflectors at 
the same height and with only 1 watts per sq ft of 
floor the intensity was brought up to 13 foot-candles 
In other words the air conditioning system in the first 


mstance was asked to remove 3450 Btu per erect ve 
foot-candle, and in the second case this was reduced t 
about 200 Btu per foot-candl 
Some Examples 
Directors’ Room—Fig. 1 illustrates the direct 
f a large corporation. The cooled air entered throug! 
two circular diffusers at the ceiling. The ceiling was 


of dark paneled and carved wood. The two light troughs 


had sixty-four 40 watt bulbs, giving off heat equivalent 
to 36 sq ft of steam radiation which warmed the air fat 
eight or ten portly old 
directors. They thought that the noonday sun, whic! 
that hour 


more than did the bodies of the 


could not look in through the windows at 
anyway, must be overheating the air, so they installed 
heavy curtains and used all the lights, at full blast, in 
order to see their documents 


The situation was corrected with reasonable satista 


tion by closing the vent outlets at the floor, by lowering 
the diffusers enough to permit exhausting the hot ar 


around their tops, and by installing deflectors inside th 
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diffusers so that the entering cool air was no longer 
blown against the lamps, but so that the cool air after 
being diffused longitudinally could react upwards along 
the walls, pick up heat from the lights and hot ceiling 
and escape through the annular outlets above the inlet 
diffusers (see Fig. 2). The architectural design of the 
room of course was unfortunate. A white or nearly white 
ceiling would have permitted a great reduction in wattage 
without any decrease in light intensity. Had it been prac- 
ticable to introduce the cool air along the sides of the 
room through a number of low velocity diffusers, with 
the outlets in the ceiling above the excessively hot lights 
there would have been no trouble 

Drafting Room—In a large drafting room the design 
wattage was about 4 watts per sq ft of floor. Overhead 
air cooling and ventilating ducts were installed after the 
manner of Fig. 3. They operated successfully for several 
years, when the owner discovered that more light was 
desirable. The original fixtures were close to the ceiling, 
were of the partially enclosed type and such heat as they 
gave off was very effectively removed by the spent air 
on its way out, as suggested in Fig. 3. However, the 
illuminating engineer and the owner very enthusiastically 
embraced the idea of reflected indirect illumination, and 
installed a great lot of indirect lighting fixtures, each 
having four 100 watt bulbs, somewhat after the manner 
of Fig. 4. The fixtures were beautiful chromium plated 
things like round bath tubs or shallow dish pans, and 
if one stands on a ladder and views them from above, 
the radiant heat from each one reminds him of that 
from the old red hot cannon stove in the small-town rail- 
way station. The rectangular diffusing plates of the cool 
air supply system were symmetrically disposed at the bay 
centers and altogether too many of the new lighting 
fixtures happened to come just where the cool air must 
fall into them. The result is suggested in Fig. 4, and 
when the draftsmen’s production efficiency gained from 
the better light was lost due to perspiration falling on 
the tracings, the owner wished he had insisted on col- 
laboration between the illuminating engineer and the air 
conditioning engineer. 

The answer in this case was, of course, to move the 
air supply inlets so that they could not deliver cool air 
into the lighting bowls, since the inlets need not neces- 
sarily be on bay centers, and to move the spent air out- 
lets so that they came above the lighting bowls. This was 
found to be an excellent case for automatic electric eye 
control, since the drafting room had daylight on three 
orientations, and since the draftsmen were too busy to 
bother about reducing the wattage when its use was un- 
necessary. The ceiling of this room was badly messed 
up with the air ducts, with heavy beams in both direc- 
tions, and with many shadow-forming pipes and con- 
duits. Had the illuminating engineer demanded a 
smooth, light reflecting, suspended ceiling the owner 
gladly would have provided it, and the same foot-candles 
would have been obtained with much reduced wattage 
and correspondingly reduced operating cost for air con- 
ditioning. 

Fig. 5 shows a scheme for air introduction and re 
moval in combination with illumination which has proved 
satisfactory in many rooms. It is based on the reason- 
able and well proved hypothesis that rooms which have 
no material heat loss through walls require cooling to 
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at least a limited extent the whole year around. This 
indicates that I have been groping toward the idea of 
taking advantage of the tendency of air to stratify in 
response to differences in temperature. In Fig. 5, the 
entering cool air is above the departing warmed spent 
air. The entering cool air has little chance to absorb 
heat from the lighting fixture, falls down to the occupied 
zone, rises after cooling the people, assisted by the heat 
from the lights, and escapes vertically above the lights. 
There is no appreciable short circuiting between the ait 
inlet and the air outlet. 

Art Gallery—Fig. 6 is a cross section through an art 
gallery. I have not yet been allowed to build this job, 
but the next art gallery I do will be done in this manner 
The coolest air will enter all the way around the room 
at exceedingly low velocity, directly at the floor. This 
might not answer in a classroom or in a parlor but it 
serves splendidly, as I have proved, in an art museum 
It is exhausted at about the 8 ft level before it has had 
time to pick up the heat from the tremendous electrical 
energy involved by the batteries of lamps above the sky 
lights. Air at about 85 to 90 deg enters near the ceiling 
and is exhausted through the skylights and around th« 
lamps, keeping them comparatively cool and prolonging 
their useful service. 

I realize of course that in the foregoing discussion of 
light and heat I have ignored radiant heat from the lamps, 
which goes with any direct light. The walls, furniture 
and floor which are able to “see” the light source directly 
will absorb a very appreciable amount of heat from this 
light. The air traversed by light receives practically no 
heat, and becomes warm only by convection as it rises 
around the substances which have absorbed radiant heat 
(or is blown against them). 


Automatic Control of Lights 


There is apparently considerable argument about the 
proper method of installing the new automatic illumina 
tion control governed by an electric eye. One argument 
is for the eye, when installed in a room having windows 
on one side only, to control the lights on the side of the 
room most remote from the windows. Then when sun 
light wanes the inner lights will come on, and attention 
will be called to the probable necessity for turning on the 
outer lights. This may seem to be a reasonable proceed 
ing. It seems fair to consider that the illumination on 
the darker side of the room should have the most partic 
ular care. 

Other intelligent and experienced people may prefer 
that the electric eye shall turn on or off the lights in the 
outer and presumably better sunlighted zones. Here the 
response by the eye to changes in solar light imtensity 
will be immediate, and when the outer lights are bright 
they will supplement the sunlight going to the inner 
zones and the latter may not need its own lights for 
some time after the outer zone has gone into service 
The proponents of the first argument reply: If the eye 
controls only the outer zone, the lights of the inner zone 
will be burning all of the time and the energy lost will 
be high. One deduces that following Nature, which gives 
most of us two eyes, there should be complete automatic 
illumination control, with two electric eyes, one for the 
outer zone and one for the inner zone. This may not be 
economical so far as the cost of electric energy is con- 
cerned, but it probably will conserve the eyesight of the 
next generation. 
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How a Pioneer Skyscraper 
Has Obtained Heat Economy 


By Rex E. 


ODERNIZING the operation of the heating 
system of an old building which is obsolete in 
its most important elements is a hard problem 

Among the primary requisites of a modern system art 

a pleasing type of radiation; if the building be large, 

some sort of zoning system related to vertical division 

or to exposure or both; and some effective method of 
control. 

The Monadnock building, Chicago, built in 1892-93, 
offered the usual problems in this respect. In 1929 the 
problem of improving the performance of the heating 
system was actively taken up, as a study of the steam 
consumption and the conditions in the 
building revealed that improvement was both possible 


temperature 


and necessary. 

This building was equipped with 51,000 sq ft of cast 
iron radiation of the 1890 period, operated as four sepa 
rate Paul units,’ the heating system being divided into 
four separate vertical divisions each 66 ft (the 
width of the building) by 100 ft long, the total length 
of the building being 400 ft. No means of automatic 
control had ever been provided, and any control exer 


wide 


cised over temperatures was done by varying the steam 
pressure to the system feed, or by turning off the steam 
for long or short intervals depending on the weather 
In mild weather, great inequalities in temperature pre 
vailed throughout the building because it was difficult 
to obtain full circulation without overheating the uppet 
parts of the building, for the systems were all down-fed 
from the attic distribution. 

Prior to 1928 close control of the heating steam was 
not so important, for up to that time 16 hydraulic el 
vators driven by steam pumps were in use and except 
in the very coldest weather there was always an excess 
With the 


change over to mx xdern, high speed electric elevators the 


of exhaust steam available for space heating. 


close control of heating steam became profitable, for 
byproduct steam was no longer available and the heating 
costs were governed solely by the requirements for heat 
ing and not by the requirements incidental to elevator 


operation, At about this same time the 12 original 


steam boilers, which were worn out and obsolete, were 
replaced by four 125 hp scotch marine boilers operating 


at 100 Ib pressure. They were originally installed for 


hand fired operation, and very shortly one of them was 
equipped to burn oil. 


*General Superintendent for Aldis & Co., Building Management 


‘The Paul system is essentially a one pipe steam system where instead 


of individual radiator vent valves which vent the air into the rooms, the 
vent valves discharge the air into a network of air removal piping. Th« 
vent valves are thermostatic and pass air into the collecting pipe systen 
but are closed automatically when the temperature of the steam reaches 
them. The water of condensation flows back into the feed pipe through the 
inlet steam valve. The air vent piping is collected into basement mains 
and carried over to the ejector system, where, usually by steam actuated 
ejectors, the air is forced out of the system and a slight vacuum main 
tained on the vent piping. 
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Built back in the 1890's, the Monadnock building had 
no means of automatic control for its heating system. 
When the old hydraulic elevators, which had been 
driven by steam pumps, were replaced a few years ago 
with modern electric elevators, the matter of economy 
in steam utilization became important—for byproduct 
steam was no longer available and heating costs became 
governed solely by heating requirements and not by 
the requirements incidental to elevator operation 

\ thorough study of the heating was made, portable 
recording thermometers being used to determine the 
building temperatures maintained. New boilers, stoker 
equipped, were installed to promote efiiciency in steam 
generation and a novel machine switching mechanism 
was devised to turn steam on aud off to the four heat- 
ing system zones. . The author describes the study. 


the improvements, and the results of the program 
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Fig. 1 

taken from the three day chart of Fig. 

and averaged vertically. From the hourly averages shown in 

the bottom row of figures, temperature curves similar to those 
in Fig. 2 are constructed 


Chart showing manner in which hourly temperatures 


are entered on a form 
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Curves showing average prevailing space temperatures. 
Note decrease in temperature level 


Fig. 2 


149 














Two Avenues of Heating Economy 


After a season or two of experience, two avenues of 
heating economy were evident. One was to increase the 
economy of steam generation by installing mechanical 
stokers. With this program some curtailment of labor 
costs was also indicated. The other economy lay in the 
direction of better control of steam sent upstairs for 
heating; this was the more difficult of solution. 

The improvement in steam generating practice was 
accomplished by the installation of two underfeed, forced 
draft stokers in 1930 and a third one in 1931, the fourth 
boiler being left hand fired and used only in weather 
actually below zero or for standby purposes at other 


times. 
Determining Building Temperatures 


In order to determine temperature conditions upstairs 
by which to govern heating operations, a simple expe- 
dient was hit upon. We obtained two portable record- 
ing thermometers with a range from 50 to 90 deg and 
equipped for 72 hr charts. These thermometers are 
passed around over the building and each one is moved 
every night to the next floor above or below and to the 
next office, so that several times throughout the heating 
season each instrument makes a fairly complete traverse 
of the building. 

To determine average prevailing building tempera- 
tures, the charts for a given month are assembled and 
the hourly temperatures taken off. These are entered 
crosswise on a sheet and the temperatures averaged ver- 
tically (Fig. 1). There is little question but that the 
averages of the hourly temperatures truly represent the 
average conditions in the building, and these are plotted 
for comparison with previous conditions or with other 
buildings. 

The placement and shape of the first curves, Fig. 2, 
indicated what might be done along the lines of heating 
economy. For instance, the bumps at 8 a. m. and 5 p. m. 
on the curve for March, 1929, definitely indicated that 
the occupants upon entering the offices in the morning 
found them too hot and were opening the windows to 
cool off the premises. Agam, when they left around 
they were closing the windows and the tem 
It appeared immediately that 


5 p. m., 
peratures rose thereafter. 
the general temperature level could be carried lower in 
order to obviate overheating. 
(Curves for several months in succeeding years are also 


these consequences of 


shown and it can be noted that with the conservation of 
heating steam and the general lowering of temperatures 
these evidences of excessive window opening have dis 


appeared. ) 
Heat Switching Machine Devised 


We decided to design an electrically switched “heat 
dispensing” machine. The salient points of this device 
as it was worked out are as follows: 

An electrically operated stop valve was installed ahead 
of each of the four zone pressure reducing valves in the 
basement. A machine was designed, driven by an elec 
tric motor through a high ratio speed reducer, to switch 


the valves on and off (open and closed) in rotation 
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Fig. 3—Front view of heat switching machine. The turning on 

of the four sections A, B, C, and D, is indicated by the center 

pointer. The turning off of the four sections, and the timing 

of the steam shot, are accomplished on the four smaller dials 
each with its pointer and thumb screw 





Rear view of switching machine. The mercury switches 
may be seen mounted on fiber pivots; also the fiber knockers 
attached to the rotating shafts 


Fig. 4 


from one end of the building to the other, and to repeat 
this continuously. The length of time any one valve is 
open can be adjusted independently of each of the others 
Provision is made in the design of the switching mech 
anism to vary the cycle of operation over quite a wid 
range, for the present operating cycle of 22 minutes was 
determined only after experimentation. 

A description of the construction and operation of the 
switching machine is simplified by reference to the two 
accompanying photographs. Let us start with the main 
shaft, designated by “M” in each photograph. 
an 1800 rpm motor this shaft is driven through a pulley 


Fro mn) 


and belt reduction and a 3600 to 1 speed reducer so that 
it revolves once in 22 minutes. 

Mounted on shaft “M” are four fiber knockers set at 
9) deg intervals which operate in rotation four mercury 
switches mounted nearby on fiber pivots. These are the 
“turning on” switches and there is one for each of the 
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four electric zone valves. It will be perceived that the 
order and time at which the valves are turned on is a 
fixed relation and that no two sections can be turned on 
simultaneously, although if the machine be set for long 
intervals there may be more than one section on at a 
time. 

From the main shaft “M,” auxiliary shafts and dials 
— —" 
A mercury 
each of the four secondary driven shafts turns off its 


‘and “D” are driven through spur gears 
“turning off” switch mounted adjacent to 


own valve. Herein lies the mode of -establishing th 


length of the shot of steam admitted to the heating SVs 
tem by the valve. 

Referring to lig, 3, each zone gear carries a dial 
afhixed to it, the dial being calibrated from zero to 60 
by 10 minute intervals, indicating the number of min 
utes “on” per hour. This gear is mounted on a shaft 
to which a fiber pointer is keyed and the shaft is fre 
to turn in the bore of the gear but may be held in any 
predetermined position by a thumb screw through the 
hub of the shaft is 


veal \lso keyed to this secondary 








in a typical radiator during a day when the outdoor temperature 

averaged 37 deg. Chart reads in lb per sq in gage pressure, with 

the vacuum range toward the center and the pressure range 
toward the outer edge 
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Fig. 6—Chart illustrating the approximate setiings of the machine 


dials for different outdoor temperatures 


Heatinc, Prrinc anp Am Conpitiontnc, Marcu, 1939 





a fiber knocker which tips up the mereury “tur 
switcl It will be seen Iron thre lorevoing that the vea 
and numbered dial turn at the same speed as t entra 
shaft and bear a fixed relation to it, but that 
at which the fiber knockets operat tiv { 
switch will depend upon the setting of the porter 
the thumb screw This relation is such that wher 
pointer is set at 20, for example, the corres] 
will be open 20 minutes out of eac! ur, or 33 1 
cent of the time It follows that due t the cvck “ 
timed for 22 minutes. this adjustment 
have the valve open for approximate! 
then closed for about 15 minutes 

In very nuld weather the pomters ire scl 
valve open > minutes out of the hour, whi 
the steam will be on a minute and a 
20 minutes In zero weather the dials are et to +5 
minutes out of the hour, and out of each 22 


} 
i 
' 
| 


steam will be on 13 minutes and off 9 minut 


Operation of the Switching Mechanism 
Che heat switching syste! was installed in the 
mer of 1931 in the 


oftice ) Like supel nicnael 


building, who was assigned 


leved the superintendent was in a_ bette 
know the temperature requirements and the existing t 
perature range than would the enginee: 
remote station in the basement 

Lhe ethcacy of the machine and its once ( le 


pend upon the judgment of the superintendent 





interested himself in its operation and has ac plishes 
excellent economy with it itt lexib e le 
heve this has been done with a ver tt 
culties with the occupants of the build 

\ new turning-on schedule was devise 
neers required to turn the steam on by manual operat 
4 the corresponding valves, in the early morning hou 
according to the outdoor temperature as reveal 
remote thermometer which is read in the boiler roon 
This turning-on schedule is designed to bring the buil 
ing to an average temperature ot OS deg at 9 a. n \t 
9 a. m. the building superintendent steps to the contr 
board in his office and places the four electric valves in 
operation after having started the switching machine 
and set the four dials for the amount of steam service 
necessary (in is opimon) to maintain the building at 
70 to 72 deg with the prevailing weather condition 
With changes in weather he mav readjust 
ing the day. 

\t the end of the day, the superintendent switches oft 


the different sections at a time such that th 


ture of the space will fall off about as rapidly as is feas 
ible without encountering complaints from the occupant 


the theory being that the radiators retain hea for half 
an hour or so and that it is not necessary to have stean 
service to the radiators up to the time of departure of 
the occupants. 


Conditions in the Heating System 
soon atter putting into effect this himutation m oti 
steam sent upstairs for heating, ot 


appear in the building; that is, certain premis« vere 





na ine a 
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always the first 
ones to complain 
of inadequate 
heat. These defi- 
ciencies in radia- 
tion or from other 
causes were cor- 
rected in the man- 
ner appropriate to 
each and after 15 
or 20 such low 
spots were cor 
rected, mostly by 





installing addi- 


tional radiation OF Fig. 7—Typical three day temperature 
by weatherstrip- chart taken during December, 1938, From 


these charts the monthly temperature 
» 


ping windows, the 
building seemed 
to be uniformly 
radiated and the steam control began to go smoothly. 

It is probably well at this point to describe the con 
ditions in the cast iron radiators under this mode of 
operation. It is found that in normal heating weather 
the radiators are under vacuum at all times during the 
machine switching operation, the amount of vacuum 
varying over the complete 22 minute cycle. Conditions 


method indicated in Fig. 1 


for a typical day are shown in Fig. 5. Recording ther- 
mometer data are also available as to the average tem- 
perature of the radiator during this process. It was 
found first that in severe weather the radiators are uni- 
formly heated from end to end and that the average 
temperature of the surface of the radiator varies some- 
what in proportion to the length of time the steam shot 
is left on during each cycle—the temperature being great- 
est for the longer steam shots and least for the short. 
The radiator temperature variation during the 22 min- 
ute cycle is only about 10 deg. In mild weather when 
the duration of the steam shot is a very small portion 
of the 22 minute cycle, the radiators do not heat all the 
way across and thereby additional control over and 
beyond that due to the temperature of the radiator sur- 
face itself is accomplished. Fig. 6 shows the average 
setting of the machine dials for different conditions of 
weather. It should be realized that the steam consump- 
tion for the building is not strictly proportional to the 
setting of the machine dials, for the rate of condensation 
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Fig. 8—Graph showing the decrease in steam per degree-day 
with the application of the machine switching program and 
other changes in heating practice 


curves, Fig. 2, are composed by the 
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Fig. 9—Chart showing decrease in cost of heating 


is several times as great during the first few minutes oi 
a shot as it is during the later portions of the shot. 

In Fig. 7 is shown a typical 72 hr chart taken from 
one of the recording thermometers passed around over 
the building. In addition to the purpose outlined above, 
this instrument is occasionally placed in premises wher« 
difficulties seem to be occurring and valuable informa 
tion is obtained from its records. Our experience indi 
cates that one of these thermometers should be provided 
for each 100,000 to 150,000 sq ft of rentable area. They 
are useful and worthwhile, of course, only to the extent 
that the data from them are actually analyzed and used 
One of the easiest ways to verify the conditions of heat 
ing economy (or lack of it) in a building is to obtain 
one of these little instruments and use it in the mannet 
indicated above. The temperature curves made with it 
will tell the intelligent engineer at a glance whether his 
heating practices offer room for improvement or whether 
they are already up to a proper standard 


Trend of Heating Steam Consumption 


The trend of steam consumption in the building is 
shown in Fig. 8 and the trend of heating costs in Fig. 9 
These indicate the combined results of better generating 
economy and more careful utilization upstairs. They 
reflect a number of different changes, such as convert 
sion of the boilers from hand to stoker firing; the can 
cellation of a contract under which about half of the 
heating steam was purchased from a neighboring build 
ing; revision in the labor set-up for producing the steam 
(this change being made possible by mechanical stokers ) ; 
revised schedule of turning the steam on and off accord 
ing to the weather; intermittent shots of heating steam 
during the day; and closer control of steam and spac« 
temperatures at night and on Sundays and holidays 

The performance of the heating plant, the machin 
switching and the system of control are judged con 
tinually by two standards. One is the steam consump 
tion for the building related to the degree-days during 
the period, and the second is the average temperatures 
maintained in the space heated. 
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ORROSION of pipe 
lines, cable sheaths, 


and other under- 
ground structures has been 
a major source of concern 
to operating engineers for 
many years. Not only in 
urban areas where the 
problem was largely related 
to the d-c street railway 
but also in other 
removed from 
any source of stray d-c cur- 


systems, 
districts far 


rents, failures of pipes and 
due to electrolytic 
have been of vital 
Not only do 
such failures cause interruption to important services, 
but the effort required to keep down the rate of failure 
has been a heavy financial drain. 


cables 
action 
importance. 


Intensive study of 
the problem by electrolysis engineers has (during the 
past ten or twelve years) resulted in the development of 
protective measures that give promise of bringing this 
universal trouble-maker under control. 


Currents Cause Pitting 


Whenever a direct current departs from a pipe or cable 
sheath into the surrounding soil, metal usually is carried 
with it. 
of which will increase with time until finally there is a 


The loss of metal results in pitting, the depth 


hole in the pipe. Wherever direct current enters a pipe 
from the soil, pitting normally does not occur. The point 
of current departure is called the anode; where the cur 
rent enters is called the cathode. 

The currents in the underground structure may be 
either of two types, stray currents or electrolytic cur- 
rents. The effect of the two is the same, though their 
sources are quite different. 

Stray Currents—Stray currents are currents which 
have wandered from their proper location, as the name 
implies. Most commonly this would be the rail system 
of a d-c railway. As shown in simple form in Fig. 1, 
direct current moves out along the trolley line from the 
generating station to points where cars may be located. 
The current then travels from the trolley down to the 
rail, through the lights, motors, etc., and returns along 
the rail to the power house. The rail, however, is not 
an insulated conductor. It is connected substantially over 
its entire length to another conductor, the earth. True, 
the specific resistance of the rail metal is far below that 
of the soil. On the other hand, the cross section of the 
soil that is available as a conductor is far greater than 
the rail. Thus the soil becomes in effect another con 
ductor for the return current, in parallel with the rail 
Consequently not all the current can stay on the rail on 
its way back to the power house—some of it must leave 
the rail and travel through the earth. This, then, is stray 
current. . 

Consider the underground pipe in Fig. 1 near the 
rail and more or less parallel to it. Obviously, due to 
the low resistance of the pipe, some of this stray current 
in the soil will prefer to travel on the pipe, which it does 


*Control Engineer, Westinghouse Electric & Mfg. Co. 
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Rectifiers Protect Piping 
from Electrolytic Corrosion 


By I. R. Smith* 


On account of the growing interest of engineers and main- 
tenance supervisors in the use of cathodic protection against 
corrosion in water tanks and similar structures, we believe this 
review of this electrical means of corrosion prevention as ap- 
plied to pipe lines, ete., will be of interest to our readers 


Eventually the current reaches that part of the pip 
which is nearest to the renerating tatiol \ ere it ust 
return—so it leaves 
through the soil to the neg 


it leaves the pipe, corrosion oc 


. . . | ; 
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Fig. 1 (above)—Stray current electrolysis, showing path of stray 
current returning from the rail through the earth and an under- 
ground pipe to the negative bus. . . Fig. 2 (below)-—Cathodi 
protection system. Cathodic protection is obtained by making 


the pipe negative to the earth with an external source of d- 








> _—. Troteg 





Generating 
Station 























* uu Rai/ C) 
(Z 5 hs 7 (Z 
Stray 
currents } 
a EX Re, 


SS we ar A 





\ \ Points of 
\ \ \ corrosion 
Vw 


4 pee Se 











Underground pipe 
F, 1g. I 


Alternating 
Current Source 





Ground 











Plates 


H\\ {I H\ /\\ 


Ground Currents Ground Currents 


NSE SE Raa 4Lt/ } 


Pipe 
Fig. 2 



































ig 23 








Pr 


+s ae ea 











Fig. 3—Typical copper-oxide rectifier 
units of the naturally ventilated type 


and hence is an electrolyte. Small voltaic cells then may 
set themselves up along the pipe, due to variations in 
contact potential at various points which may be due to 
irregularities in the surface or the composition of the 
pipe itself. These tiny cells send current out into the 
soil electrolyte at some poimt, which may have a higher 
contact potential than some other nearby point, which 
consequently becomes an anode, The current returns at 
the point of lower potential, which is the cathode, the 
circuit of course being completed by the pipe itself. At 
the anodic points, metal is carried off and pitting results. 


Protective Measures 


There are several methods of combatting these two 
types of corrosion, 

/nsulation—For example, it is obvious that in the case 
of stray current, trouble would be avoided if the return 
d-c conductor were completely insulated from earth. The 
expense and difficulty of accomplishing this has pre- 
vented its adoption. By the same reasoning, however, 
if the pipe itself could be insulated, no current would 
climb on and no electrolysis could occur. Many elaborate 
methods for doing this have been devised, involving the 
use of wrapped coatings impregnated with hot tar, ete 
These, when properly applied, reduce greatly the amount 
of electrolysis. If, however, there are pin-holes, cracks, 
and scratches, contact is established by the soil electrolyte 
with the bare metal, and conditions favorable for elec 
trolysis are set up. The result is that such lines may 
have to be dug up and re-coated periodically. 

Drainage—A different approach to the problem does 
not attempt to prevent the current reaching the pipe but 
tries to control the manner of its leaving by providing 
a low resistance return path from the pipe to the nega- 
tive bus, which path (if the resistance is low enough) 
the currents will elect to use in preference to the soil. 
If the return current can be made to travel by way of 
this bond, then electrolysis will be eliminated. This is 
known as “drainage,” and when properly carried out ts 
very effective. 

It should be emphasized that the application of a drain 


age system of any type is not the simple matter it may 
appear from this necessarily condensed description, but 
is an extremely complicated and involved problem, the 
solution of which may require years of study. In fact 
it may be said to be insoluble, in the sense that changing 
conditions generally require changes in the methods o1 
arrangements of the drainage systems used. Unfor 
tunately, experience gained in one location cannot |x 
applied forthwith to another, but each has to be studied 


by itself as a new problem. 


Cathodic Protection 


In the past ten or twelve years the use of electric dram 
age has been expanded to take care of electrolysis caus¢ 


by electrolytic action; that is, where no stray current 


exists for use in protection. As has already been pointed 


out, corrosion practically always occurs where current 
leaves the pipe—in other words, where the pipe ts anodi 
It seldom occurs where current enters the pipe 

where the pipe is cathodic. Hence, if the entire pipe 
surface, wherever it is in contact with the electrolyt 
could be made cathodic, evidently corrosion would be 
eliminated. Making the pipe cathodic (or 


the electrolyte then requires an external source of ele 
trical potential, which can be applied between 
and the earth, capable of forcing the pipe below th 


+h, 


nevative ) 


the DIP 


earth potential and keeping it there. This system, know: 
as cathodic protection, is not new in conception, having 
been tried out as far back as 1912, but for many vears 
it was viewed with great skepticism and made littl 
progress. Recently, as the result of the work of certan 
pioneering electrolysis engineers, it has been definitel 
established that so-called cathodic protection not only 
will check corrosion but will usually save money in thi 
process. 

A cathodic protection installation is shown diagrai 
matically in Fig. 2. A source of direct current 
might be a battery or d-c generator, but is shown her« 
as a rectifier—has its negative terminal tied solidly to the 
pipe, while its positive terminal is connected to well 
made grounds at suitable distances from the pipe. Cut 
rent will flow from the rectifier to the ground plates 
then through the earth to the pipe, and back to the recti 
her again. Hence the pipe is cathodic to the soil ele 
trolyte, and if the installation has been properly engi 
neered will not corrode. Such installations are spotte 
along the pipe as required. 


The methods of determining the amount of d 


( voltage 


; 


and current needed in order properly to correct cond 


tions, and the frequency or spacing of the individual 


locations of d-c power sources involve a large amount 
of work by men experienced in electrolysis work. It is 
not our purpose here to go further into that phase of the 
niatter, except to say that each case has to be studied 
and solved by itself, due to the variations of the con 
trolling factors, such as soil resistivity, type and size of 
pipe, condition of pipe covering, pipe maintenance, econ 
omics, etc. Papers and articles are available which g 
deeply into all phases of this work 

Electrolysis installations require continuous and 
quiet operation; no radio interference; minimum of 


maintenance ; efficient operation ; low first cost ; long life; 


. 939 
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. e . . P . . ] . ; 
minimum size and weight; outdoor installation, pol cons 


mounting, etc.; ease of repair and adjustment ; minimum an e de , 
number of moving parts; and rugged equipment. Wher constant. control schem 
a-c power is available, the copper-oxide rectifier has been compl 
found to meet these requirements \ 
uentl) ’ il ele 
Some Copper-Oxide Rectifier Characteristics nreiieios ee 
OF the requirements, perhaps the most important ts a 
freedom from maintenance and replacements. In a prop vom ~ - 
erly made application of a copper oxide rectifier, whicl — a ’ 
has no moving parts, and which does not wear out, there porn enal 
should be no maintenance required, barring accidents ut, a . ote be 
When it is realized that these installations are likely to — “ 
he made in locations far from any service shop and pet take 
haps inaccessible, the importance of this factor can_ be a 
appreciated. trated in I 
Next in importance might be placed operating cost veather protection ne 
The efficiency of the copper-oxide rectiher does not mounted in a star il Cl 
change with voltage output, but is the same at 10, 100, door service call 
or 1000 volts. This is because the rectifier in effect is roof such as shown in | 
a resistance type of device, and since the number « out. but vent 
discs in series will vary in proportion to the output volt box is illusts 
we rating, so also will the losses vary. With losses and mnect enan swit 
output then varying in proportion to voltage rating, efh ot 
ciency must of course remain unchanged. The coppe: eee 
oxide rectifer then can operate at the low voltages or oe 8 ies 
narily required for electrolysis work at very good efh " " | 
ciency. A set of performance curves for a typical elec pate ht ap . nati , ; 
trolysis unit is given in Fig. 4. Here it may be seer ye bl 3 
that efficiency is close to 60 per cent when new, at full _— 7 Ph —— ; 
load, and remains substantially constant over a wid ig. 4 Strate ’ ou 
range of loading uunting. | Cast 
\nother factor in performance is power factor. Powe teria uct 
factor is important because of its effect on the demand on [his results in a greater mere 
the power line In such a_ rectifier, power factor 1s PE recuin aterial, for cay 
uniformly high, approximately 95 per cent ot 
better Voltage reculation ( that 1s, the chang ' : Let lad 
4 . ‘ : ig. 9 ‘upper ett? Copper-oxide rectiher, indoor mounting nadeor nm 
a output voltage with load ) will run around slices tae made nm aad housings. big i) lower left Outdoor 
2) per cent This is of no importance in the mounting. Outdoor installations require protection from weather without 
usual application, where the load is fairly interfering with the ventilation of the outfit Fig. 7 (right Forced 
ventilation unit. A large capacity indoor installation, rated at 200 amperes 


6 volts d-c output, built with foreed draft in order to save space and cost 


Fig. 4—Performance curves for a typical 
single phase unfiltered copper-oxide recti- 
fier as built for cathodic protection. Power 
factor, not shown, will exceed 95 per cent 
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Protection for Other Types of Structures 


Considerable time and money is spent to protect the 
interiors of water tanks against the effects of electrolytic 
action, such protection requiring scraping and painting 
at regular intervals. Installations are now being made 
of cathodic protection systems in these tanks, involving 
again the use of positive electrodes and small sources of 
d-c power. One such installation on a 200,000 gal water 
tank has been in successful operation for some time. An- 
other, on a 50,000 gal tank at Mansfield, Ohio, is in sat- 
isfactory operation, although the installation is as yet 
too new to permit making definite statements as to the 
savings realized. Still other installations have been re- 
ported. 

This development in the cathodic protection field will 
be carefully watched as the problem of electrolysis in 
standpipes and many other similar structures is almost 


universal. Although it can hardly be said as yet what the 
economic value of protection may be in these newer fields 
of application, the likelihood of success in many cases 
seems very promising, so that a new technique of pro 
tection for such structures may well be in the making. 

It is important to point out again (in conclusion) that 
electrolysis problems are not simple in solution, but 
often are extremely complex, requiring long study and 
many efforts at protection before the right answer is 
found. In underground work, often several utilities aré 
involved and co-operation is necessary to avoid protec 
tion of one property at the expense of another. The same 
situation will no doubt be found in the protection of 
equipment other than pipes and cables. Hence, it is 
important that the study of the problem and its solution 
be entrusted to skilled electrolysis engineers if success is 
to be secured. 





Trouble With a Flue from a Heater 


[Samuel R. Lewis* answers a reader’s question] 


A READER submits the accompanying sketch of a 
flue which gives trouble because of a back draft. 
As indicated, a small kerosene heater vents into a 6 in. 
vertical tile flue which rises through the first, second and 
third stories of the building in which the heater is placed, 
then crosses about 24 ft horizontally above the roof to 
a second 6 in. tile flue which rises 30 ft to a revolving 
cap. 

The horizontal duct above the roof is of metal and is 
+ in. in diameter. It is covered with paper and canvas 
and has a small pitch upward in the direction of travel 
of the gases. The tile fiue into which this duct dis- 


"Consulting Engineer. Member of Board of Consulting and Contributing 


Editors 


Sketch of the flue 
which gives trouble 
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charges is in a chimney built into the outside wall and 
it is evident that the small amount of heat remaining 
in the discharge gases from an efficient kerosene heater 
easily can be dissipated, through so long a duct, exposed 
as it is to an unusually large heat-losing surface. 

The complaint does not indicate what eddy currents 
from winds in various directions also may affect the 
outlet from the top of the chimney, but the presence of 
the revolving cap suggests that this was installed in th 
hope that it would alleviate such a situation. 

I have seen a straight tile chimney more than 500 ft 
high in the outside wall of a building which was so 
cold and which received so much air by leakage that 
it always had a down draft unless a very hot fire was 
maintained at its base. 

It is not surprising that the plant described causes 
trouble, and the man who prescribes a remedy without 
more information than is given, is indeed foolhardy 
Perhaps a warmer chimney can be found somewhere in 
the vicinity. I would make sure that the exposed sid 
of the 30 ft chimney is thoroughly pointed up so that 
infiltration is minimized. The 4 in. metal pipe probably 
should have been 6 in., and paper and canvas form by 
no means an adequate insulation for such a pipe. | 
would have called for at least an inch of air cell cover 
ing with a waterproof composition roofing jacket on this 
pipe. 

Perhaps the safest way out of the difficulty will be 
to install an induced draft fan of centrifugal type in the 
connection from the heater to the first chimney, ar- 
ranged to operate continuously, with an automatic de 
vice which in case of failure of electric energy going to 
the fan motor will close by a spring or weight the sup 
ply of kerosene to the heater. This should give adequate 
protection to the occupants of the building. It must be 
remembered that Admiral Byrd was nearly killed by 
slow poisoning due to failure adequately to remove prod 
ucts of combustion. 
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Performance of Coils 


or Dehumidifying Air 


By William Goodman 


HE appendices for this series of articles on performance 


of coils for dehumidifying air are continued this month, 


and will be concluded in the April HPAC 


In this series, 


the author has developed new and simple formulas for comput 


ing the final dry and wet bulb of 


Particularly noteworthy is the 


temperatures 


coil. fact 


ga 


the 
that 


air 
the 


wet bulb depression of the air has been shown to depend upon 


the 


initial wet bulb depression of the air for both direct expan 


sion and counterflow coils. This makes computation of the 
final dry bulb temperature the work of a moment.—THe Eprroi 
Appendix 3 
Methods of Eliminating fg and ts from Equations 1 and 2 
of Appendix 2 
The computation of the transfer of heat from air to a cold 
wetted surface is based on the following two fundamental 
equations, the derivations of which are given in Appendices 
1 and 2: 
dHy (h hs) dAw [1] 
c 
fr 
dH» (f tr) d lw y 
B 
As shown in the text, the value of fs, the surface tempera 
ture of the coil, is not constant—it varies throughout the coil 


rherefore, in order to integrate [1] and [2], the 


variables (ts 


I 


; 


the 


Hence, 
tron 


‘8 


and jis must be eliminated by a simultaneous solution 

two equations, This can be accomplished only if fs can be ex 
pressed in terms of ts. Although the enthalpy of the saturated 
air in the surface film depends only upon the value of 
rational equation exists that connects these two terms. 
empirical methods must be used for eliminating /is and f 


2 This been the 


of 


Equations 1 and has 


facing all investigators 


have attacked the problem. Various ways of 


obstacle have been proposed. 


In one commonly used method, the variation in 


perature is neglected 


fundamental 


the subject, regardless « 


zt ho 


Sur tac 


t 


overcoming 


difficulty 


tem 


By assuming that the surface temperature 


is constant regardless of the area of the surface, Equations 1 


and 2 can be 


integrated and rather simple equations obtained 


However, inasmuch as the average surface temperature appears 


first be 


particular 


in the final equations, it must 


equations are used to solve a 


f muund each 


numerical 


time 


Instead of eliminating ¢s and /s in the original equations, 


can be eliminated only for a particular numerical problem 


such their very naturé 


the 


thermore, equations by 


as long range of 


the 


In 


as 


an effort to take the varying surface 


xccount, the author used (in his ASRE paper’) a second degre 


empirical equation of the following form 


thalpy of saturated air to its temperature. 


are 


trt 


extreme values do not differ much from the averag« 
temperature 


for relating 


*The Trane Co Member of Board of Consulting d ¢ 
Editors : 
Part 5. Part 1 was published in November, 1938, pp. 697-701 


Part 2 in December, 1938, pp. 77 
and Part 4 in February, 1939, 
Copyright, 1939, by William 


pp 83-86 
Goodman. 


777-781; Part 3 in January, 1939, 
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such a second degree equation leads to equations which, though 
they yield accurate results, are not as simple as the analogous 
equations used in computing heat transfer across dry surface. 
Furthermore, a real disadvantage of the second degree equation 
is that an equation for the final dry bulb temperature of the 
air cannot be obtained by its use. 

In an effort to avoid the difficulties involved in using a sec 
ond degree equation, and at the same time to take into account 
the variation in surface temperature, the following relation- 
ship, which is discussed fully in Appendix 4, is used in this 
article 


a : [4] 


Che value of a depends only upon the refrigerant temperature, 
and the method of computing it is discussed in Appendix 4 
The use of Equation 4, with different values of a, is equivalent 
to using a whole series of first degree (straight line) equations 
for relating fA, and ¢t,; a different equation being used for each 
retrigerant temperature. 

\lthough Equation 4 does not accurately represent the rela 
tionship over as large a range of surface temperatures as does 
a second degree equation like [3], it is nevertheless fairly 
satisfactory for the range of surface temperatures ordinarily 
encountered. 

The use of Equation 4 for eliminating /is and fs between Equa 
tions 1 and 2 results in a simple equation of familiar form tor 
the heat transferred through a wetted surface. Furthermore, 
it also leads to a simple equation for the final dry bulb tem- 
perature of the air 

lo summarize briefly, up to the present time three empirical 
methods have been used for eliminating As and fs in Equations 
1 and 2 

1. The assumption that fs, and hence /is, is constant 

2. The assumption that the relation between /is and ts can be 
represented by a second degree equation 

The assumption that the relation between /ts and ts can be 
represented by a series of first degree equations, each depend 
ing upon the retrigerant temperature 


| 


The third method is the one on which the equations in this 
article are based As shown in Appendix 16, the results ob 
tained agree with the results of experiments on coils in which 
the refrigerant temperature is constant, and on counterflow coils 


in which the temperature of the refrigerant varies 


Appendix 4 
Method of Computing Values of a in Table 1 
The values of a in Table 1 were computed by means of the 
psychrometric tables in the reference of Footnote 3 These 
iF 


values were computed by means of the following formula 


ty 
a waka 


Numerical values were substituted for jx and te for each de 
gree of temperature from 20 to 69 deg Numerical values 
were then substituted for hs and ¢, for each degree of temperature 
for a range of 20 deg above the refrigerant temperature as 
long as the réfrigerant temperature was below 50 deg For 
refrigerant temperatures above 50 deg, no values of surtac 
temperature higher than 70 deg were used. After each value 
of a was thus determined, the average value of a was found for 
each refrigerant temperature. Table A shows how the average 
values of a were computed for two of the refrigerant tem 
peratures Average values of a were computed in a similar 
manner for each of the refrigerant temperatures listed in Table 1 
These average values of a were then plotted on a large scale 
sheet of cross section paper and a curve drawn. The values of 
a listed in Table 1 were read from this curve. 

\ range of surface temperatures of about 20 deg above the 


refrigerant temperature was selected because this is about as 


high a surface temperature as will Table A — Illustrating 

How Average Values of 

a of Table 1 Wer 
Computed 


be ordinarily obtained on a wetted 
surface. For the higher refriger- 


ant temperatures, the surface tem 


perature was stopped at 70 deg be- K 
cause higher surface temperatures ts | . 
than this are not often encoun- 
. ° . 45 
tered on wetted surface in ordinary ‘6 | 0 510 
work, yA ai? 
As can be seen in Table A, the 9 | (523 
values of a are not constant for any 50 =| 0.530 
one refrigerant temperature. How- 52 | .540 
ever, the maximum deviation be- 5a ~~ 
tween the values listed in Table 1 - law 
d ow { ow 
and the highest and lowest values 56 562 | 0.620 
° ‘ ° 57 56S 62 
obtained during the computations 58 574 633 
occurred for a refrigerant tempera- a — we 
ture of about 40 to 45 deg and 60 0.586 | 0.64 
6l 492 65. 
amounted to about + 10 per cent. 62 599 661 
. . 63 606 HOS 
\s is evident, the computation 64 612 674 
tor the values of @ is empirical. “Te 
2 ~ : . 65 0.620 0.683 
Neverthless, if a given set of 66 690 
- ° > . od Hus 
values of a is used in analyzing the 68 70 
performance of a coil test, these - aie 
same values of a can later be used had 0.72 
to accurately predict the perform Averag 
0 ol 0 OOS 


ance of the coil under conditions 
other than those for which it was 
tested, or accurately to predict the performance of coils of tl 
same design but composed of different numbers of rows of tubes 
than the coil tested. These statements can be verified by referring 
to the tests in Appendix 15. 


The variation in the values of a can be represented quit 


accurately by the use of a second degree equation; but unfor 
tunately, as previously stated, the use of such an equation has 
certain drawbacks. The use of constant average values of 


is Justified from the standpoint that it yields a set of simplk 


consistent equations, and that the results obtained by mear 
of these equations agree quite closely with the results of tests 
on both direct expansion and counterflow coils 

Appendix 5 


Derivation of Equation 8 for Direct Expansion Coils 


Equation 1 of Appendix 1 is 


dH s f. €4 fs) dAy 


Equation 2 of 


\ppendix 2 ts 


fr 
dHy — (fe tn dAw 
B 
Eliminating ts between Equations 1 and 2, 
d. lw l dH s B 
(ft ye + 
dH» le dH» in 


From Equation 11 of Appendix 2 


dAy 1 


dHy l w (h hy) 
Substituting [4] into [3], 


] fr 1 dHs B 


“ hh —_— hy f. dHy Tr 
But 


dH = —Gdh. and dH, Gedt 16 


Substituting [6] into [5] and rearranging terms, 
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This is a linear differential equation of the standard forn 


d 
+ Py=Q 
dx 


Solving [7], and making use of the following relationship 


below which is derived from Equation 3 of the text, 


iy l 
a 
l 
cUw 
the following equation is finally obtained 
, 
att fy (fi hin) h ‘ly 
ad iq] 
a { fp ) (h Hin) h T 
But from Equation 14 of Appendix 2, 
h hy iw “ 
1] 
j My 
f 1A. 
i 
et 
u“ 
lu 
(This is Equati 11 of the text.) 
Dheretore 
ly 
M ty 
K 
Substituting [1 mnt Io) 
, F hy) 
M 
fy { hie) 
Inasmucl as the enthalpy of an art vapor mixture i< eT 
near! mefant ter ' mvetT ¢ hell P eas 
iriv « sta Ie any give we mul temperature 
ty) 
ind 
a in) 16 
Substituti 15] and [16] into [14 ind rearrang 
Mu 
Let 
D s 
f ; 
Cheretore 
dD 
M a] 


This is Equation 8 of the text 

Because the difference between the initial wet bulb temperaturs 
of the air and the temperature of the refrigerant is frequentl) 
large, Equation 16 may not appear to be accurate enough t 
use in these circumstances. In spite of this, Equation 20, whicl 
is derived by means of [16], yields reasonably accurate results 
under all ordinary conditions encountered \ large number 
condition curves have been drawn for different conditions 
means of the surface temperature method described in the text 
Then the points computed by means of Equations 1 and 8 
the text were plotted. In all cases the computed points fell 
very close to the condition curve, and in many cases the con 
puted points coimeided with the condition curve Furthermore 
as shown in Appendix 15, the final dry bulb temperatures con 
puted by means of Equation 8 of the text agree closely witl 
the results of tests on both direct expansion and counterflow 


water coils 
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tn t”, MS 8 bh cacaswen [7] 
B Bf 
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Ds (fp fr) . e* . . ese : [11 
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Therefore, 


1 
Ds [14 Jor. [14 
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This is Equation 13 of the text. 
| To he continued | 





Installation of Incinerator in Oil Fired Boiler 


| Kalman Steiner? answers a reader's question | 


READER of HPAC writes that in the design of 
A the heating system for a new municipal clinic, 
consideration is being given to a steel boiler suitable for 
burning oil and arranged for rear firing, with an incin- 
erator built into the front of the boiler. The incinerator 
is to be provided with a firing door, ash door, and shaking 
grates; it is to be lined with firebrick, and the firebrick 
wall between the incinerator and the boiler is to be 
checkered to allow communication with the combustion 
chamber so that the refuse in the incinerator will be 
ignited by the oil burner. As the scheme is an innova- 
tion as far as these city health clinics are concerned, 
the reader asks for opinion as to the success that can 
be expected of the installation, and any comments 
about it. 

In reply, the wording of the question leaves some 
doubt as to whether it is the intention to have the incin- 
erator grate actually enclosed within the boiler walls, or 
whether it is intended to construct the incinerator as a 
separate unit and merely have it communicate into the 
boiler setting through the checkered wall. Both possibil 
ities will be discussed. 

In the first place, with either possibility it would be 
much better to front fire the boiler, setting the oil burner 
in position in what would be the ashpit of a coal fired 
boiler. The special incinerator grate could then be sit- 
uated beyond the bridge wall of the oil burner firebox, 
with necessary doors provided through boiler wall and 
through base. 

On the other hand, if it is preferred to keep the incin- 
erator external to the boiler, it could be built as an ex- 
tension from the rear of the boiler. This arrangement 
would not allow a great deal of heat to be transmitted 
through the communicating walls into the refuse on the 
grate. If the nature of the refuse is such that it will not 
sustain its own combustion but will need assistance from 
the oil fire, it will be better to incorporate the incinerator 
within the boiler walls. 

The reason for front firing is two-fold. In the first 
place, a rear fired burner would have to buck the draft 
in sending a fire down the length of the boiler; that is, 
the flame travel would be against the normal draft and 
short circuiting might occur. The second point follows 


tAce Engrg. Co. Author of the book “‘Oil Burners.”’ 


from the first, in that very little heat will be driver 
through the bridge wall into the incinerator compart 
ment, as the flame and hot gas circulation is toward th 
opposite end. 

If the boiler is to be fairly well loaded, and it is likely 
that the combustion space occupied by the incinerato1 
will reduce the burner capacity, then the boiler setting 
should have enough additional pit to compensate for that 


loss. 





Properties of Air-Vapor Mixtures 


Interpolated to Tenths of a Degree 
By William Goodman* 


HI: tables on the next two pages are continued from 

the ones published in January and February 
with the January table appeared a brief explana 
tion of them. Publication of these tables will be continued 
next month. 

The values in Columns 3 and 4 are extremely useful 
for quickly finding the actual enthalpy (total heat) of 
an air-vapor mixture if its dry bulb and dew point tem 
peratures are known. A complete discussion was given 
in the January, 1938, HPAC* of the method of using 
the actual enthalpy of the air for accurate computations 
as against the approximate methods commonly used. 
Although the error is generally not large, there are times 
when accurate computations using the actual enthalpy 
should be used. In such cases the equation below, which 
was developed in the earlier article, offers the quickest 


means of finding the actual enthalpy if the dry bulb and 
dew point temperatures are known. 
h= s” t+ 1061w 
where h = actual enthalpy of the mixture, Btu per lb of dry air; 
t = dry bulb temperature of the air. 

Values of s”, the humid specific heat of air correspond 
ing to any given dew point temperature, are tabulated 
in Column 3. Values of 106lw corresponding to the 
dew point temperatures are tabulated in Column 4. 


*The Trane Co. Member of Board of Consulting and Contributing 
Editors. 

Copyright, 1939, by William Goodman. : ‘ : ‘ 

New Tables of the Psychrometric Properties of Air-Vapor Mixtures, 
Heatinc, Pretinc anp Atr CONDITIONING, Tonwary, 19388, pp. 1-7. 
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ASME Speakers Present Data on 
Piping Design and Experience 






































HREE papers of particular interest to piping en pipe a size larger than that dictated by the pre 
gineers presented at the annual American Society requirements, at some saving in cost, because 
of Mechanical [Engineers meeting in December ary metering element for a lower head could 
wre quoted from in the following paragraphs. \ second factor ts that of location ot the 
oritice plat 1! thre ppm linve to pern 
Influence of Metering Equipment on Piping stream and downstream flow conditions. A] 
F still unkown as to the disturbing nifit 
Proper consideration of the question of metering by eddies and swirls resulting from pipe bet 
the piping designer and meter experts in the early stage which may be in the line ahead of the 
of piping studies can nearly always result in a_ better certain minimum conditions as to thi 
and more economical installation than when selection of pipe before and after the nozzle have beer 
nozzle or orifice plate locations is delayed until the pip experimenters Several 
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Influence of Steam Flow Metering Equipment on Piping Design . .. . High 


Temperature Steam Experience ... Use of Models in Determining Expansion Forces 
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preceded by bends in more than one plane. It is diffi- 
cult, even with long lengths of straight pipe, to eliminate 
the double swirls set up. 

The selection of the most concentric piece of pipe from 
the lot used for the line as the filler immediately preced- 
ing the primary element is a refinement in the erection 
of the piping system that perhaps may be difficult to 
justify from the accuracy gained in flow measurement 
but it is the practice of Detroit Edison. The selected 
pipe sections also are inspected for smoothness and longi- 
tudinal scoring. 

In conclusion, Mr. Van Duzer said: 

1. A suitable nozzle or orifice plate diameter ratio should be 
selected to insure constant flow coefficients over the operating 
range of the meter if accuracies under plus or minus 2 per 
cent are to be realized. D:/D, should not exceed 0.75 and 
preferably should be under 0.70. 

2. The section of piping in which the primary element is in- 
stalled should provide sufficient straight pipe upstream and down- 
stream from the nozzle or orifice plate to eliminate swirls or 
eddies in the stream flow. If there is doubt as to whether un- 
disturbed flow is obtained. straightening vanes should be used 
in addition to the minimum lengths of straight pipe. 

3. The flow meter manufacturers should be consulted before 
the final piping design is fixed to insure that the best installa- 
tion is obtained. 

1. The most concentric and smoothest pieces of pipe should 


be selected to precede the primary element. 


High Temperature Steam Experience 


Mr. Van Duzer and Arthur McCutchan, also of De- 
troit Edison, presented a paper on high temperature 
steam experience. This paper was a continuation of 
one presented in December, 1933, in which the 10,000 
kw, 1000 F turbine installed by Detroit Edison was de- 
scribed in detail tegether with the results obtained with 
various materials used in the construction of a small 
1100 F superheater and piping system. The turbine 
installation was dismantled in 1937 after 26,453 hours 
of service and the 1100 F equipment has been continued 
in service for the further testing of materials. 

The turbine operation has demonstrated the practic- 
ability of 1000 F operation. An examination of all prin 
cipal materials used in the construction of the turbine, 
piping, and superheater showed that with several excep- 
tions the alloys were in good condition. Measurements 
made to determine creep disclosed only small amounts. 

The results of 1100 F steam corrosion tests on 18 
steels indicate that the scale formations offer material 
protection against subsequent steam attack and that the 
corrosion process is different in steam from that in air. 
\ comparison of creep determinations made on four 
machined pipe sections—two in service at 380 Ib per 
sq in. and 1100 F, and two in service at 380 Ib per sq in. 
and 925 I’—and laboratory specimens at the same tem- 
perature and stress tend to disprove the theory that 
total diametral elongation of a pipe subject to internal 
pressure is materially less than that indicated by tensile- 
creep tests. 

Few changes of magnitude were noted in the piping 
system other than at the bolted pipe joints. Changes 
in the 8% in. OD, % in. wall, low carbon, 18 per cent 


Cr, 8 per cent Ni tubing at the point of maximum bend- 
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Arrangement of the test apparatus 
for determining expansion forces 


ing stress were small. One length measurement in the 


horizontal plane decreased 2 mils in 20 


in. and the 
diameter in the vertical plane increased 2 mils, indicat 
ing that a bending movement caused flattening 

The behavior of the pipe line from the superheate: 
outlet to the turbine inlet was investigated to determin 
the amount of expansion and to determine any perma 
nent change in position. The difference in position fror 
the cold to the hot checked very well with the calculated 
expansion used in design. No information was obtained 
however, as to any permanent change in the assembl) 
because the line and hangers were disturbed a number 


of times t 


» repair joint leaks. The whole experience 
with this line indicated the desirability of welded con 
struction for trouble free operation. 

One of the field position welds in the 8 in. line was 
cut up and examined and the tensile strength of standard 
pipe wall coupons taken across the weld was found to 
vary from 38,000 Ib per sq in. at the bottom to 62,000 
Ib per sq in. at the top of the joint; the corresponding 
variation in elongation was from 2 to 6 per cent. The 
weld was made without a backing ring, and lack of pen 
tration and cracks in the first bead account for the low 
strength. A position test weld made prior to the field 
weld gave corresponding tensile strengths of from 65,000 


— 


to 75,000 Ib per sq in. with elongations of from 13 to 1/ 
per cent, respectively. The Izod impact value of the 
test weld was 42 ft-lb as against 22 ft-lb in the field joint 
The carbon content of the weld metal in both cases was 
0.07 per cent. As a safety precaution, joints of this 
type had been provided with bolted backing up flanges 
in anticipation of weld embrittlement, which might have 
caused failure of the joint. 
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Models Used to Determine Expansion Forces 


Determination of the expansion forces in piping by 
model test was the subject of a paper presented by 
Harold W. Semar, mechanical engineer, Westinghous« 
Electric & Mfg. Co. 

In the design of piping, consideration must be given 
to the forces and stresses set up by expansion of the 





in a single plane the calculation can be read ule 
but when the pipe is three dimensional the « 
long and tedious 

\n accurate solution of complicated piping ter 
can he made, however by tests OL a SCa ( 
method is now in use in checking the torces e: 
large steam turbines by the inlet and ex 
Che method consists in fixing one end ot the 


pipe and by movement of the end supports. In modern slide which can be moved a measured amount 
central station power plants where the main steam lines uring the forces at the other end by means 
carry steam at 1200 Ib pressure and 925 F, this problem which holds that end rigidly in place and permit 
is especially important. urement Of SIX Torces 1n three «¢ radinat i 
The design of the piping system, therefore, requires a ire the equivalent of force ite 
means of predicting the expansion stresses and forces so plus moments in co-ordinate 1K 
that sufficient flexibility can be provided with a minimum movable end is placed so that it 
of bends and extra pipe length. When the pipe lies coincides with the directi 
National Gall f To Be Air Conditi 
7 » 
National Gallery of Art To Be Air Cenditiones 
HEN the new National Gallery of Art opens its tacks bronze antiques excavated in Greec 
doors to the public next year in Washington, donia and, in time, eats away the surtac 
D. C., one of the world’s most valuable collections of Mr. McCabe describes this disease 
masterpieces will go on exhibit under the benign in which apparently can be overcome o1 
fluence of a complete system of air conditioning, Con by the concentrated application of heat ra 
ceived and made possible by the late Andrew W. Mellon, conditioning, Old armor is affect 
the gallery has been under construction since 1937. The way by a rust growtl 
architect is John Russell Pope. At the Frick museum in New York. whi ( 
Air conditioning has dual benefits to an art gallery ployed air conditioning fo ree years, Ur. I. A ( 
: ‘ ;, tn gle onciiing: -« te 4) , 
or museum, Wm. B. Henderson, of the Air Condition Clapp, the director, reports 
ing Manufacturers’ Association, points out. First and completely eliminated ' 
: : a ‘ - as ont cetare basa Seat ol 1% 
most obvious is the comfort it provides the staff and the POrestrnag blu , 
“ae ' iw on varnished surfaces in damp we 
visitors. But even more important to such an institu UP ON Varnished Suriact un] 
. y . racts from the appearance of a paint 
tion is the preservative effect of uniform temperatures we ae “ ' A ay 
to art directors that they must not appl 
and humidities on irreplaceable art objects, for deterio pte _ ; } 
other preservative until the oon heen re 
ration Of art possessions under varying humidities an , - ; 
; : | bY a Change to drier weathet 
temperatures such as we have in this country is a chiet ass 
. Another difficulty which is overt 
concern of art directors. , ' 
. , : nm : Ing arises trom the tact tha ‘ 
The low humidities prevailing in the winter months _ ' 
, in the hearts of large cities vnere 
cause parchment, paint, wood, and textiles to become — , _ ' 
brittl phere is laden with dust ai sulphurous a vas it 
rittle ; ‘rac () . or ‘ > ) *S ' 
rittle und ct ick, n the other hand, when humiditi¢ chimneys. Dust is a most destructive agent 
are excessive in summer, the growth ot molds, fungus, rics, while sulphurous acid attacks metals n the ] 
and mildew is stimulated. And the daily swings of tem museum, Dr. Clapp describes a state of cleanlin 
perature and humidity impose a strain on the structure is the envy of art directors—his attendants do not ne 
of tapestries, furniture, and paintings which eventually to dust off their exhibit pieces more than once a yeat 
leads to their destruction. And the acid content of New York air is neut: 
What is called “bronze disease” by J. Francis Me operating the conditioning system with a slightly all 
Cabe, superintendent of the Art Institute of Chicago, at content in the air washer. 
4 model of the new National Gallery of Art ' ‘ 
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F placed end to end, the piping for 
the new Irvin works of Carnegie- 

Illinois Steel Corp., in the Pitts 
burgh district, would stretch for 60 miles. 
The layout and installation, done by 
Power Piping Div. of Blaw-Knox Co., 
involved one of the largest industrial pip 
ing contracts ever undertaken. 

Piping was started when ground was 
broken, and finished with completion of 
the plant. Individual units were com- 
pleted on schedule to allow sections of the 
plant to operate independently. Shop 
prefabrication of the piping avoided costly delays in the 
held, cut costs of erection, and improved appearance of 
the work. 

This required specialized engineering and close plan- 
ning and co-ordination of work. The field force at times 
numbered as many as 1000 men and 40 designing engi- 
neers. Thirty-five electric and 53 acetylene welding ma- 
chines were in operation during a large part of the job. 

Steel, wrought iron, lead, copper, rubber, and glass 
piping are included, with sizes ranging up to and in 
cluding 48 in. steam, 
water, air, gas, palm oil, acids, and lubricants. 


diameter; the systems convey 
Among 
other products, the plant produces finished sheets and 
tinplate from steel slabs, involving an 80 in. continuous 
hot strip mull, a cold reducing division, hot and cold re 


l Each step in the process 


duced finishing departments. 
is assisted by one or several forms of piping. 

Steam is generated in two waste heat boilers, utilizing 
the heat from three slab heating furnaces or coke oven 
gas, and in two boilers, which are stoker fired with coke 
breeze or fired with coke oven gas. About 10 miles of 
piping carries steam from the boilers to sections of the 
plant where it is used for cleaning, melting palm oil, and 
other heating and operating purposes. The steam leaves 
the boilers under 200 Ib pressure through 12 in. mains 


Chief Engineer, Power Pipir Div Blaw-Knox ( 
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Wide Variety of Piping 
Serves New Steel Plant 


A summary of the many piping services and materials used at th: 
new Irvin works of Carnegie-Illinois Steel Corp., based upon in 
formation made available through the courtesy of Floyd Wouman- 


traversing the full length of the mill. Underground lin 


run in tile conduit with glass wool insulation; overhe: 
lines are supported by roof trusses and pass betwe 
bends al 


buildings 50 ft above ground. Expansion U 


placed every 250 ft. Steam condensate is trapped at 
discharged into flash tanks which empty into. stor 
water conductors. 

\ specially constructed pumping 
with three pumps having a total capacity of 25,500 gp 


Stahion = equipp 
and with screening and liming apparatus, takes water 
from the Monongahela river through a 42 in. line for 
distance of about a mile to a reservoir 425 ft abo 
the river. From this reservoir, a 48 in. pipe line su 
plies, by gravity, the entire mill, Part of the water 
taken from the reservoir to a filtration plant, from whic! 
it is supplied to the mill through a 30 in. line. ¢ 
water from adjacent Clairton is also furnished throug! 
an 8 in. line for drinking purposes, thus providing thi 
plant with raw, filtered, and drinking waters. 

The raw river water, after liming and screening, 
used for spray cooling of rolls during rolling, for coo 
ing lubricants on pumps and other machinery, and | 


the fire protection system. 


Left—-An acid unloading station, showing also a 12 in. steam 

line crossing a 750 ft open court between buildings on 60 ft 

steel towers . . . Right—-The piping for a pressure grease 
lubricating system 
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Filtered water is piped parallel to the raw 


wate! 
4 throughout the plant, and is used in the hydraulic sys 
ems, for making pickle baths, cooling bearings, and 
wherever water free from foreign matter is required. 
Pressures in the hydraulic systems range from 600 to 
3500 Ib per sq in. and the piping is all electric welded 
Water and hydraulic lines contain about 40 miles of pip 
ng, all of which are installed with double loops around 
ach building in order to insure continuous service in 
case of breaks. 

It is thought that the descaling system in this mill 
ypperates at the highest pressure used to date. The nozzl 
operating pressure at all five descaling stations is 1350 
lb per sq in. and the pump shut-off pressure is 1600 Ib 
The accumulator is of the air bottle type and is designed 
for a pressure of 2000 Ib per sq in 

Compressed air is supplied by three compressor sta 
tions containing a total of five compressors \ir lines 
are looped around every building of the mill in such a 
manner that air can be provided at any spot by any of 
three stations, separately or simultaneously. Air pres 
from 100 to 1500 Ib per sq in 


is to control pressures on the pneumatic-hydraulic sys 


sures range Chief us 
tems 


] 


Coke oven gas is drawn from a line running betweet 


properties in Clairton and Homestead 


other company 
by means of two 24 in. lines which run to 20 in. welded 
overheads passing through roof trusses in the buildings 
and underground mains outside. 

Natural gas lines contain more than a mile of unde 
ground 12 in. pipe connecting with the natural gas suy 
plies of the company’s other mills in the vicinity. In 
the buildings it also runs overhead through roof trusses 

Palm oil—used in cold reducing, pickling, and tinning 


is unloaded from tank cars in the yard and piped to a 


Left—Piping in tin mill tunnel; 28 different pipe lines under the 
tin mill convey steam, water, oil, acids, gas, soda solution, and 
air .. . Right—View of 20 in. welded gas line rising over 80 ft 


of earth and rock to source of supply 
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Warm Air System 


[CTURE an airplane so large that it has an inside 
hull volume equal to that of a five room house 


including basement—an airplane that can carry 
more than 80 persons and requires a heating system that 
will produce nearly five times as much heat as the heat- 
ing system in a seven room house. That’s the giant 74 
passenger Boeing 314 Clipper, six of which are being 
built by the Boeing Aircraft Co., Seattle, Wash., for the 
transoceanic routes of Pan American Airways. 

The luxurious new Clipper is designed to provide 
safe, rapid and comfortable transportation across both of 
the major oceans of the world, the Atlantic and the Pa- 
cific. With a gross weight of more than 41 tons, the 
Clipper has a wing span of 152 ft and a length of 106 ft. 
There are two full decks in the hull proper, and 18 
separate compartments which provide commodious ac- 
commodations for 74 passengers in the daytime and 40 
at night, in addition to the crew of eight. Cargo holds 
have a capacity of more than 10,000 Ib of mail and ex- 


press. 
Exhaust Pipe Stoves Heat Air 


Among the many problems of its design was an ade- 
quate and dependable heating and ventilating system. 
The finished airplane, the first three of which have been 
delivered to Pan American, includes a warm air system 
that derives its heat from “stoves” placed around the 
exhaust pipes of two of the four engines, automatically 
controlled by electric thermostats, and a ventilation sys- 
tem which provides an ample supply of air for all com- 
partments. 

The heart of the heating system is the four stoves 
that encircle the exhaust pipes of the two 14 cylinder 
1500 hp engines on the port side of the airplane. While 
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Heats Giant Plane 


both of the port side engines are used, either one cat 
supply sufficient heat for the whole system under the 
most severe conditions. Each of the stoves is rated 
100,000 Btu per hr, making a total of 400,000 Btu pe: 
hr available for the heating system. The principlk 
the heating stoves is to circulate outside air around 
hot exhaust stacks of the engines. These stoves are 
the form of shrouds concentric around the exhaus 
stacks which extend along the ceiling inside the engin 
nacelle. The stacks themselves are made of a nickel 
alloy, and the shrouds are shaped and spotwelded fro: 
stainless steel. Inspection doors are provided 

\ir 1s rammed by the speeding airstream into 
stoves and heated, after which it passes into a chamber 
to be mixed with cold outside air that is scooped in frot 
the under side of the wing. The air temperature 
regulated by a set of thermostatically controlled damp 
ers. From the mixing chamber the warm air pass 
into a plenum chamber and thence into ducts to the var 
ous compartments in the airplane. 


Warm Air Enters at Ceiling 


Warm air enters each room on the passenger dec! 
through diffusing grilles in the ceiling. Spent air 
forced to the floor where it enters ducts and is vente: 
overboard through the risers in the side walls; this ts t 
prevent a layer of cold air along the floor. The flow o 
air through the ventilating system, 2500 cfm, is sufficient 
to change the air in the plane completely about ever 
three minutes. 

There are also individual cold air ventilators controlled 
manually by the passengers, this air being furnishe 
from the same air scoop that serves the warm air systen 

\ typical 10 passenger compartment has two war! 
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ir inlets, seven cold air inlets, and four spent air out 
ets. In such a compartment there are two triple seats 
wing each other on one side of the room, and two 
ouble seats on the other. These 10 seats make up into 
ix upper and lower berths for night travel, each of 
vhich has its own light, outside cold air duct, and stew 

rd’s call button arranged on a little panel. 

Although the use of modern metal alloys in exhaust 
ipe construction is believed to virtually eliminate the 
possibility of cracking or burning through, there are 
ouble safeguards which prevent carbon monoxide gas 
rom entering the cabin, in the event a break should 
occur. In the first place, there is a negative pressur¢ 
in the exhaust pipe, with respect to the outside air in 
the stove, so that in effect air would leak from the stove 
into the exhaust rather than vice versa. Furthermore, the 
mixing and bypass dampers are so designed that there is 
always a constant flow of air through the stoves to elimi 
nate overheating. A constant supply of air is taken 
through the stoves at all times, and when the heated ait 
is not used for heating the cabins, it is bypassed out into 
the slip stream outside the ship. 


CO Detector Samples Air 


An additional safety feature is a CQO detector that 
samples the air from the inlet duct into the cabin and 
automatically closes the dampers, shutting off the heat 
entirely from the cabin, if carbon monoxide is present. 
The mixing bypass dampers are arranged so that if the 
carbon monoxide detector acts, the heat is not only shut 
off entirely from the cabin, but an outside air dampet 
is opened wide, so that there is a full supply of outside 
air to the cabin immediately and continually until the 
system is changed over by the operator. At the same 
time it flashes a warning light on the instrument board 
of the flight engineer, who can cut off the affected pai 
of stoves from the heating system. This done, the sys- 
tem can return to normal operation using the stoves of 
the other engine. 

The carbon monoxide detector unit consists essentially 


Part of the air distributing system in the Clipper. From the 

mixing chamber and its automatically controlled dampers, the 

warm air enters a plenum chamber, then goes to each passenger 

compartment through these overhead ducts in the “attic” of 
the Clipper. This view is looking aft 


——  <— S .  e 
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In the design of the new 74 passenger Boeing Clipper 

six of which are being built for Pan American Air- 
ways—the engineers were faced with the problem of 
providing heating and ventilation for more people 
than have before been carried in one airplane. The 
system must be adaptable for the cold of the North 
Atlantic, the warmth of the South Pacific, and flight 
conditions that may change very rapidly . .. Air is 
heated by four stoves encircling the exhaust pipes of 
the two port engines, each of the stoves being rated 
at 100,000 Btu per hr. The features of the heating and 
ventilating system and its control are described briefly 





ot a blower that draws a continuous sample of the in 
coming air from the inlet duct to the passenger « 
partments, into a cell where CO (if present 
verted chemically into CO, Parallel urses 
cell are filled with an active chemical and at Mactive 
punnce substance. Lhe active chemical is Ll gi lat 
mixture of manganese dioxide and copper oxic cl 
sceTves aS a catalyst LO! the conversion rea I Ct) 
if CO ts present in the sample ait \ series of ther 
couples measures the difference in temperature between 
the active and inactive parts of the cell when the rea 
tion takes place and actuates an automatic rela 
over-rules the temperature controls and operate 
damper motor to shut off all warm air fr the te 

here is also another device to protect the heat 
system in the event of a serious failure in exha 
stack This 1s an emergency spill directly in back of 
each stove, consisting of a valve which can close tl 
passage to the mixing chamber and open ai itlet 
the top of the nacelle. This is controlled by a 

etal latch which will melt if the heat becom 

Heating System Control 

\utomatic control of the heating syste 
four detent type electric thermost ’ ’ 
situated in the warm air inlet as pilot instruments, and 


One of the 10-passenger compartments in the Clipper. Note the 
warm air diffusing registers in the ceiling. Warm air, enter- 
ing here, forces spent air out at floor level. The window and 
individual ventilator panel near the ceiling serves the upper 
berth. It includes an outside air duct, light and call button. 
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Diagram of the Clipper’s heating and ventilating system. The 
view is looking down from above, showing the left wing and 
the two portside engine nacelles. 
two in the spent air duct acting as room control instru- 
ments. The first two are primarily for the protection of 


the system against excessive heat, while the warmth of 


the passenger cabins is regulated by the controls in the 
spent air duct. The four thermostats control the motor 
which opens and closes the dampers. 

The inlet thermostats remain at a fixed setting and 


their main purpose is to protect the system from ex 
tremes of temperature. They take charge only i Ul 
temperature of the air coming into the cabins tends 
drop below 60 F or goes above 120 F for any reasor 
Due to the iarge volumes and high velocity of the ai 
used, the spent air temperature in the outlet risers 
practically identical with that of the air circulating i 
the cabin, so the two thermostats in the spent air duc 
actually control cabin air temperature. They have 
easily adjustable setting. The bimetal element magnet 
detent thermostats are used so that the instruments wi 
definitely hold contact until the temperature differential 
of the instruments are met, and will not be affected b 
the banking, climbing, or tipping of the ship. Subje 
to the supervision of the thermostats, the heat cont: 
dampers are operated by a shaded coi] damper motor 

In the event of a failure of the automatic control sy 
tem, the steward has a set of manually operated contro! 
in the galley which over-ride it. 

Contributing much to the comfort and beauty of 1 
Clipper’s interior are the wall coverings and soundproo! 


ing materials which have insulating qualities. 

N. C. Price, chief of the development unit of Boeing's 
engineering department, was in charge of the develoy 
ment of the Clipper’s heating and ventilating system. 





Office Building Has Diesel Power Plant 


Said to be the largest office building to depend entirely 
for all its light and power requirements ona diesel power 
plant, the new Alfred I. du Pont building, Miami, Fla., 
has three 1050 hp, 16 cylinder, 2 cycle diesels and an 
auxiliary engine for the night and Sunday load which 
is an 8 cylindet, 4 cycle unit rated at 225 hp. Each 
diesel unit is complete in itself with integral blowers, unit 
injectors for each cylinder, al 
tached water lube and _ fuel 
pumps. The piping for all en 
gines is installed on_ the 
unit system and ts carried in 
trenches with gratings for com- 
plete accessibility. 

One of the interesting points 
in connection with the installa- 
tion is that all four engines are 
electrically started, a 64 volt 
electric starter being used for 
the three main engines and a 
smaller unit for the auxiliary 
engine. Power to operate the 
starters is provided by eight 8 
hr capacity batteries rated at 
385 ampere hours, which bat- 
teries also supply electricity for 
emergency lighting throughout 
the power plant should all en- 


gines fail. 


The three 1050 hp diesels which 
supply power for air conditioning, 
elevators, lighting, etc., at the new 
Afred L. da Pont building in 
Miami, which is shown in the inset 





The building is air conditioned and the 17 story struc 
ture includes stores, banking rooms, and offices. Ther: 
is an adjoining 400 car garage. The diesel installation 
supplies all power and lighting requirements, including 
that for the air conditioning and for the elevators. 

The diesel and air conditioning equipment ts situate 
i a soundproof room on the ground level which has 


2, in. blanket of soundproofing attached to the walls 


= 


and ceiling over which is laid perforated blocks 
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OFFICERS OF LOCAL CHAPTERS—1939 





ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
Meets, First Tuesday. President, C. L. Temptin, 348 Peachtree 
St. N. E. Secretary, T. T. Tucker, 260 Peachtree St., N. W. 


CINCINNATI: Organized, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday in Month. President, O. W. Motz, 
2524 Moundview Dr., Norwood, O. Secretary, R. E. Kramie, 
Jr., 222 East 14th St. 


GOLDEN GATE: Organized, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, G. M. SIMoNSON, 
74 New Montgomery St., San Francisco, Calif. Secretary, G. J. 
CuMMINGS, 113 Tenth St., Oakland, Calif. 


-— . . . - . 
ILLINOIS: Organized, 1906. Headquarters, Chicago, IL. 

Meets, Second Monday. VFresident, J. R. VeRNoN, 1355 Wash- 

ington Blvd. Secretary, M. W. BisHop, 228 N. La Salle St. 


IOWA-NEBRASKA: Organized, 1937. Headquarters, 
Omaha, Neb. Meets, Second Tuesday in Month. President, 
W. R. Wuire, 4339 Larimore Ave., Omaha, Neb. Secretary, 
Henry KLEINKAUF, 1726 St. Mary’s Ave., Omaha, Neb. 


KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday in Month. President, A. L. 
MAILLARD, 3740 Washington St. Secretary, C. A. FLARSHEIM, 
P. O. Box 56. 


MANITOBA Organized, 1935. Headquarters, Winnipeg, 
Man. Meets, Fourth Thursday. President, Witt1AM Wopton, 
508 Scott Bldg. Secretary, E. J. Arcuer, Ste. 11, Estelle Apts. 


MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Third Tuesday in Month. President, JAmMeEs 
Hot, Massachusetts Institute of Technology, Cambridge, Mass. 
Secretary, H. C. Moore, 69 Massachusetts Ave., Cambridge, 
Mass. 


MICHIGAN: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
F. J. Linsenmeyer, University of Detroit. Secretary, G. H. 
Tutte, 2000 Second Ave. 


WESTERN MICHIGAN: Organized, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second Monday in Month. Presi- 
dent, C. R. McConner, 1904 Waite Ave., Kalamazoo, Mich. 
Secretary, W. G. Scuricutine, 1417 W. Lovell St., Kalamazoo, 


Mich. 


MINNESOTA: Organized, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday in Month. President, J. E. Swen- 
son, 800 Hennepin Ave., Minneapolis, Minn. Secretary, M. H. 
Bjerken, 4952-17th Ave., S., Minneapolis, Minn. 


MONTREAL: Organized, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday. President, F. J. FrrepMan, 1221 
Osborne St. Secretary, C. W. Jounson, 630 Dorchester St., W. 


NEW YORK: Organized, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in month. President, H. G. Menke, 
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Rm. 1500, 4 Irving Pl, New York, N. Y. Secretary, T. W 
ReyNoLps, 100 Pinecrest Dr., Hastings-on-Hudson, N. Y. 


WESTERN NEW YORK: Organised, 1919. Headquarters 
Buffalo, N. Y. Meets, Second Monday in Month. President 
J. J. Landers, 701 Crosby Bldg. Secretary, W. R. Heath, 119 
Wingate Ave. 


NORTH CAROLINA: Organized, 1939 Headquarter 
Durham, N.C. President, R. B. Rice, University of North Car 
lina, Raleigh, N. C. Secretary, T. C. Cooke, 400 EF. Peahod: 
St., Durham, N. ( 


NORTHERN OHIO: Organized, 1916. Headquarters, Clev: 
land, O. Meets, Second Monday in Month. President, |. P 
Jones, 448 Terminal Tower. Secretary, C. M. H, Kaercue 
3030 Euclid Ave. 


OKLAHOMA: Organised, 1935. Headquarters, Oklahoma 
City, Okla. Meets, Second Monday. President, E. W. Gray, 
Box 1498. Secretary, A. A. Hoppe, 1941 Northwest 17th St 


ONTARIO: Organised, 1922. Headquarters, Toronto, Ont 
Meets, First Monday in Month. President, H. LB. Jenne 


Royce and Lansdowne Aves. Secretary, H. R. Roru, 57 Bloor 


St., W. 


PACIFIC NORTHWEST: Organized, 1928. Headquarters, 
Seattle, Wash. Meets, Second Tuesday in Month. President 
C. W. May, 1201 Smith Tower. Secretary, R. D. Morse, 1534 
First Ave. S. 


PHILADELPHIA: Organized, 1916. Headquarters, Phila 
delphia, Pa. Meets, Second Thursday in Month. President 
H. H. Erickson, 1124 Spring Garden St. Secretary, H. H 
MATHER, 1000 Chestnut St. 


PITTSBURGH: Organized, 1919. Headquarters, Pittsburgh 
Pa. Meets, Second Monday in Month. President, R. A. Mire 
2200 Grant Bldg. Secretary, T. F. Rockwe tt, Carnegie Inst. Tec! 


ST. LOUIS: Organized, 1918. Headquarters, St. Louis, Mo 
Meets, First Tuesday in Month. President, E. E. Cartson, 1010 
Louderman Bldg. Secretary, D. J. Factn, 1017 Olive St. 


SOUTHERN CALIFORNIA: Organized, 1930. Headquarters 
Los Angeles, Calif. Meets, Second Tuesday in Month. President 
H. M. Henprickson, 5051 Santa Fe Ave. Secretary, A. J]. Hes 
2616 West 70th St. 

NORTH TEXAS: Organized, 1938. Headquarters, Dallas 
Tex. Meets, Second Monday in Month. President, C. L. Kril 
Jr., 4209 Shenandoah Ave., Dallas, Tex. Secretary, L. S. Gil 


bert, 1314 Liberty Bank Bldg., Dallas, Tex. 


SOUTH TEXAS: Organized, 1938. Headquarters, Colleg 
Station, Texas. President, R. F. Taylor, 911 Bankers Mort 
gage Bldg., Houston, Tex. Secretary, W. H. Badgett, Texas 
Engrg. Experiment Station, College Station, Tex. 


WASHINGTON, D. C.: Organized, 1935. Headquarters 
Washington, D. C. Meets, Second Wednesday in Month. Presi 
dent, S. P. EaGieton, 3522 “S” St... N. W. Secretary, E. V. Friv- 
ERAN, 411 Tenth St., N. W. 

WISCONSIN: Organised, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday in Month. President, D. W. Ne 


son, University of Wisconsin, Madison, Wis. Secretary, T. M 
Hucuey, 906 N. Fourth St. 
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Analysis of Summer W eather 
in the United States 


New 


By J. C. Albright.’ 


N modern necessities developed by the mechanical 


arts section of industry, there are many heat ex 
and conversion problems in which atmos 


The 


luckily not the most sensitive to the atmospheric con 


change 


pheric air is involved most common, 


although 
| 


tions, is the automobile. The density of the ai affects 


the proper mixture for combustion, the moisture content 


of the air varies the power obtainable from the individual 


fuel, while the temperature of the air affects the dissi 


{ heat opera 


from the radiator 


pation oO Similarly, the 


tion of all other fuel burning apparatus for the produ 


the 


tion of mechanical or electrical energ\ is affected by 


; 


pressure, temperature and moisture condition of the at 


mosphere Such fuel burning devices are not usually 


sufficiently sensitive to the atmospheric conditions to 


warrant readjustment hourly, or even daily, to meet 
changed conditions. 
On the other hand, heating of buildings in the winter 


and cooling of them in the summer, not only are affected 


by the changes in atmospheric conditions, but an imm«¢ 


diate readjustment of the apparatus involved is required 


to compensate for them. The important variables for 


which correction must be effected are, in the order of 
their importance, wet-bulb temperature, dry-bulb te: 
perature, dew-point temperature, wind velocity and sun 


\s the 


through 


shine barometric pressure at any one location 


varies only narrow limits, individual adjust 


ment to compensate for changes in it is not required 
Precipitation is of importance only in its resultant effect 
upon temperature and moisture content of the air 
cialized problems affected by the quality of the atmos 
phere include the production of textiles, printing, 
pheric water cooling, painting and food product 
name only a few. 

In some of the cases mentioned, the correction of the 
apparatus to care for variable qualities in the atmospher: 
involves merely an adjustment of the equipment as origi 
nally 
gardless of the section of the country in 


to be 


furnished and the design would be the same re 


which it was 
used. Automobiles and fuel burning equipment 
come under this classification. In other problems, it 1s 
necessary 
stallation, 


apparatus so that it 


to design the equipment for the specific in 
adjusting the initial size or character of. the 
will perform acceptably under the 
conditions to be 


extremes of expected, while keeping 


A simpl 


it one would not buy a fur-lined overcoat 


the investment to the minimum possible figure 
example is th: 
in preparation for a winter in Florida 

weather factors 


Since the variations in the different 


affecting such designs are great, universal rules for de 


sign applicable over the entire country are impossible 


Furthermore, since a variation in one criterion is not 
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accompanied by a proport 
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pectancy in one factor does ‘ fix 
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currence and characteristi ( bl 
for the Summer season that ‘ 1] 
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Fig. 1—Monthly weather analysis as published by the Climate and Crop Weather Division 
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*Also in ag3 and 1928 tAlso Feb. 14, 1923 


Fig. 2—Comparative weather data for Pittsburgh, Pa. 
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Fig. 3—Monthly dry-bulb and dew-point temperatures as assembled by the Aerological Division of the U. 5. Weather Bureau 
Thus only the noon readings of the Climate and C1 ( al 
Wea Division are at uniform local time and of valu Y 
n comparing cities ditterent parts of the cou é 0 eithe u 
In addition to the monthly summary, eacl ich oweve er ; 
Climatological Stations issues an annual summar 30) 934, inc 
taining the thly averages of the various fa ide a a pen 
he vear; this rey ilso contains a sum \ cen ( 
non hly averages each fact Ir for il] ( Ca sttsb o S wh Q ( 
record as shown in Fig. 2. Most of the stations have onth as in Fig. 1. | ese dat 
been taking records for a period of over 20 years, many ew-point temperatures 
of them for 50 years, hence these data are ve ry valuable ilso t wet-bulb temperature , 
for checking to see whether a particular year has been hese readings, thus enabling u ud 
an average year, or has vone towards either extrenn umbe times Cac te1 « 
he various factors. ( “l at several lividual hi . 
Since average values of one or two daily readings only rere er D. M. | 
. ¢ , : : \e1 vical Divis phot Y 
are not satistactory for the determination of proper de Wy os : - 
sign values in the heat exchange industry, very littl wet “shy ga . 
ee a a . ae stations vin ev were 
basic data in readily usable form can be gleaned fron labl . 
a Sa eT ee “4° 2 : , S as they were avatiai é i 
the records available in the Climate and Crop Weath« sallchi. frome om t] 
Division. The Aerological Division, while it does not — jy24 year had heen b te tins 
publish the data collected, does take temperature Tr vl ’ . 1 tempt se hta ni 
ings at hourly intervals at its stations in the various ait as tudy luce 
ports throughout the country. The dry-bulb tempera ur ve ecords fre 67 citie te 
ture and the wet-bulb temperature are read each hour, ly ble over the United Stat O 
the dew-point is calculated from these readings, then he records eadings lew 
the dry-bulb and the dew-point are recorded on a daily had been at four-hour intervals only, and 
Heatinc, Pireinc ann Am Conprrioninc, Marcu. 1939 177 











pent Ss Fe Oe 


ete ee 











cases six hours, but in later years all records contained 
24 readings per day. 
Summation of Summer Temperature Data 

The records containing six readings per day, or more, 
fitted nicely into the plans for developing weather data 
which were to be based on an analysis of conditions at 
four-hour intervals, each reading to be considered as 
representative of the two hours preceding and the two 
hours following. When the fact is considered that the 
Weather Bureau has found that the average of the daily 
maximum and minimum dry-bulb temperatures at any 
one station comes within less than a degree of the 24- 
hourly average, readings at four-hour intervals would 
permit summations as accurate for the purposes of this 
study as hourly readings. 

The first step in the analysis consisted of counting the 
number of times each dry-bulb, wet-bulb and dew-point 
temperature occurred at each of the six daily readings 
each year at each station during the season of June, 
July, August and September. The dry-bulb and dew- 
point values could be taken directly from the forms, but 
to obtain each wet-bulb temperature it was necessary to 
convert back from the dry-bulb and dew-point tempera- 
tures to obtain each individual reading. The conver- 


Table 1 


Frequency 





June to September, Inclusive, 
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sion of over 150,000 such pairs of readings was the 
largest single task of the entire project. 

The data obtained were summed up for the entire pe 
riod on each city, and accumulated in a uniform con 
densed form similar to that shown for the wet-bulb tem 
perature of Kansas City in Table 1. Columns 2A, 2B, 
2C, 2D, 2E and 2F show the actual number of times 
that the various temperatures occurred at the four-hour 
intervals. The total number of readings at each ten 
perature in the four years is given in Column 3. It 
obvious that the total number of readings on four-how 
intervals in a four-year period is, when each reading 
considered representative of a four-hour period, also th 
average number of hours per season. Thus Column 3 
is both total readings and average number of hours pe 
Columns 4A to 4F, inclusive, are the accumu 
lative totals of the readings in Columns 2A to 2F, r 
spectively, or are the number of readings in which th 


season. 


The total 
Column 5 is the number of readings in the four seasons. 


temperature shown was equalled or exceeded. 


or hours per normal season, and the final column thx 
percentage of time that each temperature was equalled o1 
exceeded. 

this made of the 
dry-bulb, wet-bulb and dew-point temperatures for th 


Summations similar to one were 


in Years 





1930-19 


Analysis of Wet-Bulb Temperatures, Kansas City, Mo. 


During Season 


31-1933-1934 





At or Aspove TEMPERATURES SHOWN 


NUMBER OF READINGS AT 





P.M 


Time INDICATED 


A.M | 
; oral Per CEN 
| HOURS PER At Or 
3 7 11 ; 7 11 SEASON ABov! 
6 6 12 o4 
4 11 a 2 26 09a 
’ 23 If { 2 1.8 
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ist 478 {86 | 487 4is86 ik7 200 oo 4 
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| 487 | 486 488 487 2924 99 8 
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rological Weather Station at Kansas City, Mo. Airport 
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entire group of 67 cities. To amplify further the knowl- 
edge of the variations of these factors throughout the 
United States, and to check with the data from the Aero 
logical Section, the average monthly noon dry-bulb, wet 
bulb and dew-point temperatures for 1930 to 1934, in 
clusive, as taken at the Climatological Stations, were 
obtained for the 200 available locations, along with the 
averages of the morning and evening observations from 
the Climatological Stations for the 67 cities from which 


he Aerological data were taken. Comparison between 
the averages of readings taken simultaneously at Clima 


tological and Aerological Stations in the same cities 


howed normal agreements within tenths of degrees. 
Siud y Of Comparative Characte) istics 


lemperatures do not remain fixed for even a short 


period of time, but are continually changing, both daily 


and seasonally, these variations having entirely different 
ilues and rates of change in difterent parts of the 
country. Since the equipment designed upon the basis 
hese accumulated data must have sufficient capacity 
to meet. with reasonable results, the normal maximum 
Crip ures al he location nad flexibility enoug oO 
eet both the daily variation and the total range of the 
LSsoOl 1CS¢ characteristics deserve close study 
he total amount of the seasonal variation is obvious 
om an inspection of each summary sheet The char 
ter of the distribution of the readings over this range 
of more importance and can be obs« rved most readily 
rom a graph of the percentage of time that each of the 
readings is exceeded, as shown in Fig. 4 Lying on 


approximately the Sank meridian, in the middle ot the 
western plains, far from large mountain ranges or other 


listurbing topography, the data from Brownsville, Tex 


Shreveport. La.. and Tulsa, Okla., afford an excellent 
isis for comparative study 
rom the left hand chart it will be noted that the three 
ties have approximately the same average dry-bulb 
temperature This average was obtained by summing 
up ill vdin Ss taken during the entire period of analy 


re number of readings, thus giving 
a true weighted average (see averages at bottoms of 
Columns 2A to 3 in Table 1). It happens that the aver 
iwe temperature in each case is exceeded approximately 
50 per cent of the time. a condition which does not 
wavs obtain. Yet it will be noted that the slope of 
the Tulsa curve is much steeper than that of Shreveport, 
which in turn exceeds that of Brownsville, the flatter 
slope of the southern cities being due to the blanketing 
effect of more water vapor in their atmosphere than in 
that of the northern locations. Obviously, the average 
temperature is not a satisfactorv basis for design, and, in 
view of the readings, neither could a common number 
of degrees above the average temperature added to that 
average give a reasonable result. For instance, if a 
value were taken of 94 F, which is the maximum tem 
perature noted for Brownsville, that value would be 
exceeded 7.5 per cent of the time in Shreveport, or 220 
iours per season, and 381 hours in Tulsa, which is 13 
per cent of the time. The use of the maximum tem 
perature read in Brownsville in design would result in 
the specifving of equipment that would be operating at 
less than its rated capacity for the entire season in 


Brownsville; would possibly be satisfactory in Shreve 
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port, where fly wheel action might carry the installation 
through the peaks that exceed that temperature; and 
would be found short of its requirements in Tulsa for 
such long periods at a time as to be entirely unsatis 
factory. Obviously, a higher dry-bulb design basis must 
be used in Tulsa than in Shreveport, and Brownsvill 
should be the lowest of the three. Perhaps it will be 
surprising to find that the Gulf Coast cities, even thoug! 
they require the lower design dry-bulb temperatures 
have, in general, higher average dry-bulb temperatur: 
than more northern midwest locations. This apparent! 
inverted condition, caused by the continuous declin 
moisture content of the atmosphere from south to nort! 
persists to a peak in central Kansas, and from that pon 
north 1s reversed, and the dry-bulb design temperature 


1 


fall as normal judgment would dictate they should 
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from a minimum in Florida and Southern California. 


a maximum in the central Rocky Mountain District, tl 


° | 
values increasin: 


¢ along each coas sot 
with those on the East Coast increasing more swiftl 
than on the West. Mid-continent curves ire steepe! 
than those on either coast at the same latitude. Th 
widest dry-bulb and wet-bulb ranges are in Nevad 
Arizona, notoriously arid. shows the greatest seasol 

dew-point differential. These rather orderly variations 
in seasonal variations are an inverse function of tl 
dew-point temperature, which fact is of major tmf 

fance in the determination of proper desiqn temperatu 


values. 

The daily variation to be expected is of perhaps evet 
more importance in the design of heat exchange equip 
ment than the anticipated seasonal range. Characteris 
tic daily variations for a number of different cities 
the dry-bulb, wet-bulb and dew-point temperatures ar 
shown in Fig. 5. Since, from the previous discussion 
of Fig. 4, it is obvious that designers can make little us: 


f 41 


ot average temperatures, but must base their work o1 
some temperature nearer the maximum, this series « 
graphs show the temperatures which will be exceeded 


not more than six times per vear. These six occasions 
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did not, of all occur on the same six days, but 


the curves simply mean that the temperatures shown at 


course, 


6 A. M. and 6 P. M. each would be exceeded six times 
in a norma! year, although none of the high readings 
at 6 P. M. necessarily took place on the same day that 
a high reading was experienced at 6 A. M 

From repeated comparisons it was found that the 
shape ol 


the 


shape of these curves checks directly with the 
the weighted average temperature curves plotted for 
various hours of the entire day; also that the seasonal 
range at any one hour is approximately equal to that of 
Such difference in 


any other hour of the day. range as 


exists at different hours tends to show a slightly greatet 
seasonal variation in the afternoon dry-bulb than in th 


period just before dawn, but the exact reverse is tru 


on the wet-bulb temperature, while the dew-point hi 
no uniform trend, 
The daily march of the dry-bulb follows the expected 


that th slides downward in 


smooth curve throughout the night, reaching a 


path, in temperature 


minimut 
just about sunrise, turns rather abruptly upward and 
that 


a peak 


7 


; 
slows down as the day pr 


in the afternoon, and revet 


ses at a rapid rate 
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absorbs sensible heat, and thus tends to hold the maxi- 
mum daily surface temperature down. At the minimum 
temperatures, more dew is deposited in the areas having 
the higher water content in the atmosphere, and the con- 
densing of this water vapor releases latent heat, thus 
tending to keep the minimum temperatures higher. These 
facts combine to account for the relatively small daily 
temperature ranges at locations having a normally high 
dew-point temperature. Most important, however, the 
reduction in dry-bulb temperature which normally ac- 
companies an increase in dew-point temperature pre- 
cludes the probability of extreme dry-bulb temperatures 
occurring simultaneously with extremes in dew-point or 
wet-bulb temperature. 

The conductivity and specific heat, or heat absorbing 
capacity of the terrain, likewise affects the daily tem- 
A damp surface has greater heat 
Cultivated ground 
The higher the 


perature variation. 
absorbing power than a dry one. 
absorbs more heat than a sandy desert. 
absorbing qualities, the smaller is the daily swing in 
temperatures. The direction, velocity and source of the 
wind is a major factor in the daily temperature variation. 
For instance, air coming from warm areas and passing 
over heated plains increases in temperature and adds to 
the natural sun effect on the ultimate areas reached. The 
increase in number of hours of sunshine per day from 
South to North in the summer season tends to increase 
the differential between night and day time temperatures 
in the Northern locations. 

There is less water vapor present on the average at 
elevated locations than near sea level hence there is less 
blanketing of solar radiation by water vapor in the air, 
and conversely, there is a large radiation to outer space 
at night, with the result that both the seasonal and daily 
ranges increase with elevation. Mountainous regions 
are subject to great mechanical turbulence in air move- 
ment, and as high wind velocities accelerate the rate of 
moisture evaporation from the surface and rapidly dissi- 
pate the moisture so evaporated, the tendency is to large 
temperature variations in such districts. Convection air 
currents are partially responsible for the extreme daily 
ranges noted in mountain valleys. 

The wet-bulb temperatute curves follow those of the 
dry-bulb temperature in general contour, but are not as 
smooth and the range is much smaller. The afternoon 
peak may be reached either before or after the dry-bulb 
peak and the crowns of these peaks are flatter. On 
individual days, the wet-bulb temperature may rise 
steadily throughout the day into the night, so that high 
wet-bulb temperature readings are frequently observed 
at night, whereas high dry-bulb temperature readings at 
night are very rare. 

Logical design values for various locations frequently 
are inverted from the evidence of the average wet-bulb 
temperatures, for reasons similar to those already found 
to be the case in the dry-bulb temperatures. Albuquerque, 
with the higher average wet-bulb temperature, requires 
a lower design value than Rapid City, N. D. Oakland, 
Calif. (San Francisco), has a 5.1 F lower design value 
than Rapid City, although it has approximately the 
same average wet-bulb temperature. The magnitude of 
the daily range is not accompanied by a proportional sea 
sonal range, as may be noted by comparing Oakland and 
Rapid City, which reverse on these two items. 
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The dew-point temperature is the surprising factor 
following daily cycles that at first glance appear illogical 
In most inland cities, a valley occurs in the dew-point 
graph during the afternoon, when the dry-bulb and wet 
bulb temperatures normally reach their peaks. Climb 
ing back to a peak in the evening, the dew-point begins 
to drop in the late evening, reaching a second valley 
coincidentally with the valleys of the dry-bulb and wet 
bulb in the early morning, rising to a peak before noon, 
then sliding rapidly down to the afternoon valley. Thus 
the characteristic dew-point graph shows a daily doubl 
cycle for most of the locations in the country. In sea 
board cities the afternoon valley may disappear or lx 
present to a minor degree. In the Western plains and 
mountains, the morning valley is frequently washed out 
in some cases the peak of the day occurring simultan 
eously with the minimum dry bulb. Combinations — 0! 
topographical features can give almost any single or 
double cycle characteristic daily curve for the dew-point 
temperature. L. P. Harrison, Meteorologist of the U. S 
Weather Bureau comments on the behavior of the dew 
point as follows: 

“As is well known, the diurnal march of vapor pressure at th 
surface generally shows a regular periodic variation. Inland r 
gions in summer show two maxima and two minima, occurring 
at about 6 to 9 A. M. and 8 to 9 P. M., for the former, and 
3 to 4 P. M. and 3 to 4 A. M., for the latter. 


oceans in summer and winter and most inland regions in winter 


In general, the 


show but one maximum and one minimum, similar to the diurnal 
march of the dry-bulb temperature, the maximum occurring 
during the afternoon and the minimum during the early mort 
ing. Coastal stations show variations between the extremes out 
lined above, but resemble the oceans most closely 

“The causes of this diurnal march of absolute humidity at the 
surface are substantially as follows In summer, at tmland 
stations, the ground at dawn is greatly cooled due to the noc 
turnal radiation, especially so if the night has been clear. Thx 
subsidence of the air during the night due to this cooling and 
to the relative absence of convection carries much moisture dow: 
to the ground layers from the atmosphere. These two processes 
conduce to the process of condensation near the ground, and the 
formation of dew, especially if vegetation is present. Hence the 
low temperatures near the ground cause the space to have a 
smaller capacity for water vapor and also cause the removal 
under proper circumstances of much of the water vapor by 
condensation, producing a minimum of vapor pressure and 
absolute humidity near the ground just before dawn. This is 
the so-called secondary minimum. 

“As the sun rises, it warms the ground and evaporates muc! 
moisture. The lapse rates at first are insufficient to cause muc!l 
instability, hence the vapor pressure rises to the primary mari 
When the sun gets 


higher, convection becomes active, carrying much water vapor 


mum occurring between 6 and 9 A. M 


away from the ground layers. By the time the afternoon maxi 
mum temperature (dry-bulb) has been reached, the supply 


surface ground water has been greatly depleted and the rate « 
evaporation from the ground has become less than the rate at 
which the ascending air currents and eddies carry the moistur 
aloft. Hence we have the primary minimum of vapor pressuré 
(and absolute humidity) at the surface occurring about mid 
afternoon in the summer at inland stations. The evening (se 
ondary) maximum occurs as a result of the rapid subsidence of 
air at dusk or shortly thereafter when convection has greatly 
diminished, and also as a result of the comparatively small d 
cline in temperature (dry-bulb) near the ground.” 

The characteristics of the curves in Fig. 5. chec! 
closely with Mr. Harrison’s comments, although in som 
cases the evening peak is found at a later hour and oc 
casionally there is no downward drop during the night 


0 
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\ representative example of this latter case may be noted 
in Fig. 6, on which the dry-bulb, wet-bulb and dew 





occur simultaneously; and that « 


do 


not occur simultaneou with eit 


eratures 














point temperatures for each hour of the period of July mum dew-point or wet-bulb temperatures 
12 through July 16, 1934, for Dallas, Tex., have been Design Temperatures 
plotted, and a smooth line run through the respective To meet the seasonal range. it necessat ' 
readings. The dry-bulb shows a very uniform daily cycle, equipment chosen be capable of operation w , 
reaching its peak in each day about 4 I’. M. In general, efficiency at the various daily loads. The daily tempera 
the wet-bulb curve reaches its peaks and valleys ahead of ture range and the speed with which changes take plac 
the dry-bulb temperature, but has the same typical ap call for the installation of control sensitive enoug! | 
pearance. The dew-point, on the other hand, generally equipment properly built to react to su 
reaches its one daily peak around 8 o'clock in the mor that the daily variations are follow proj Phe 
ning, and its valley from 4 to 8 in the afternoon. Of diversity between long ranges in e fact bine 
greatest interest, however, is to observe, through the five with relatively short ranges in another, affe e ct 
days of record at Dallas just cited, a consistent climb of of types of units to make up the entire syste \bove 
the daily peak dry-bulb temperatures, accompanying a all, however, the gross size o e equipme 
steady daily decline of the dew-point and wet-bulb temp depends upon the outside operatit emp 
eratures, showing once more the blanketing effect of in sumed in the original calculations of the 
creased moisture content of the air. While Dallas is Neither the average nor the maximu temperature 
somewhat unusual in failing to show a morning valley, is a satisfactory value on which 1 ise a ce 
uly 12% duly (3th y iat July (Sth duly 16th 
SAM __Noo 6PM gr 6AM Noon 6emM ng 64M Noon 6PM a 6AM Noo 6PM a 6AM Noor 6°u 
o ] ! 06 
" 
4 ee 
g } n | Dallas, Texas = 1 A i 
! Dry Bulb- Wet Bulb- Dew Point Temperatures A 
se }——____+_____+___ during the period of July I2th to l6th. 1934 
| Note esign volues ore indicated f 
] | 
Fig. 6—Typical temperatures at Dallas, Texas 
the important characteristic common to most stations of former results in equipment of insufficient cap 
a minimum dew-point during the afternoon is decidedly) meet the load for over 50 per cent of the time. The latter 
evident. Note also that the behavior of the dew point, as would result in equipment which would never be loaded 
illustrated in Fig. 6, is responsible for the peak of the to capacity. The maximum value of an e fact 
Dallas wet-bulb temperature on Fig. 5 being reached does not exist simultaneously with extreme values in 
before noon, with a gradual drop taking place during the other variables which also enter into the design cal 
the afternoon period, during which time many other lo culation. Some compromise betwee ixima l ave 
cations experience their peak wet-bulb temperature. age is the logical answer. An analysis « 
Summing up the tendencies observed in the seasonal various parts of the country indicates that installations 
and daily curves, referred to previously, several major based upon wet-bulb temperatures which are exceeded 
facts are obvious. Of these, the more important are : that no more than 5 per cent of a normal season have given 
the maximum daily temperature is attained as a rule for satisfactory results, without raising the first t of the 
only a short time daily; that either the average or the equipment too high. For instance, common practice in 
maximum temperature is a poor basis upon which to New York has been to use a 75 F wet-bulb as a design 
build a judgment of a proper design value ; that the sea temperature, which, from the analvsis, is found to be 
sonal and daily ranges vary through wide limits in dif equalled or exceeded just 5 per cent of the normal 
ferent locations ; that a wide variation in one factor may season. 
be accompanied by a relatively small one in another ; that The hours that the wet-bulb temperature exceeds th 


the maximum values of the three temperatures do not 
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consecutive hours, but occur in periods of relatively short 
duration, and with dry-bulb temperatures well below the 
maximum. The fly wheel action of the system is usually 
sufficient to carry over such a condition, Discomfort 
can be endured or production curtailed for a short time 
without experiencing a financial loss that would dictate 
additional expenditure to meet the extreme conditions 
with perfect results. Reference to Figs. 5 and 6 sub- 
stantiates this statement regarding the short duration 
of peaks. 

The dry-bulb and wet-bulb temperatures are not the 
only factors that do not reach their maxima simultan 
eously with other values. For instance, the maximum 
dry-bulb temperaturé occurs after the peak of solar ra 
diation has passed. The maximum dew-point may be 
experienced coincidentally with high wet-bulb tempera 
tures, but it cannot exist simultaneously with the maxi 
mum dry-bulb temperature. While the maximum daily 
normal wind velocities occur in mid-afternoon, extra 
ordinarily high wind pressures causing excessive infiltra 
tion of outside air are not experienced during high dry 
bulb temperature periods. An analysis of Central Park 
Records shows that the dry-bulb and wet-bulb tempera 
tures in New York reach or exceed their respective de 
sign values, which are well below the maxima, simultan 
eously only 37 hours in the normal year, scattered over 
eight different periods. 

Considering the successful use of such values in past 
practice, the map shown in Fig. 7 has been developed to 
show the wet-bulb temperatures which are exceeded but 
5 per cent of the time during a normal season, Similarly, 
‘ig. 8 shows a map of dew-point temperatures which will 





Fig. 7 
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be exceeded 5 per cent of the time during a normal sea 
son. The majority of the readings exceeding the wet-bulb 
values on the map occur during the 12 hours in the mid 
dle of the day. A much smaller portion of the excessiv: 
dew-point values occurs during that period, as was 
brought out in the discussion of Figs. 5 and 6. In fact, 
most of the high dew-point readings occur before 10 
A. M. or after 7 P. M. Therefore, if a value of 5 per 
cent is satisfactory for a wet-bulb temperature design 
basis, certainly the same percentage is amply satisfactory 
on the non-coincidental dew-point temperature. 

The peak dry-bulb temperatures all occur in the 12 
hour span of the middle of the day. These points, com 
bined with the fact that the daily range in dry-bulb temp 
erature is much greater than either of the other two 
factors, dictate that the basis of choice of a dry bull 
temperature for use in design should be one that is ex 
ceeded a smaller percentage of the total time, or perhaps 
the same percentage of the daytime hours only. A choic 
of the correct dry-bulb temperature as that temperatur: 
which is exceeded but 5 per cent of the 12 hours of the 
middle of the day is a logical conclusion. Since all of th 
higher dry-bulb temperatures in the 24 hours occur dur 
ing these hours, this is equivalent to saying that a satis 
factory dry-bulb temperature is one exceeded no mor 
than 2% per cent of the hours in a normal season. The 
map in Fig. 9 is predicated upon the temperatures shown 
being exceeded no more than 2% per cent of the time 
in a normal season. 

Since high wet-bulb, dew-point and dry-bulb values 
do not occur simultaneously, it is logical that a coinci 
dental dew-point calculated from the map values of dry 


Summer wet-bulb temperature data 
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bulb temperature and wet-bulb temperature will be mu 
4 lower than the map dew-poimt value. Similarly, the « 

incidental dry-bulb temperature calculated from 

value of dew-pomt and wet-bulb t peratures take 


from the maps would be much lower than the rv-bulb 


temperature shown. Simultaneous use, therefore, cam Y 

be made of the three map values in design, but they 1 

be used in pairs in those parts of the design wher: ; 10 
pair chosen have more eftect than the third factor l 1933 
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Fig. 8 -Summer dew-point temperature data 
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Fig. 9—Summer dry-bulb temperature data 


at various points throughout the discussion. The wet- 
bulb and dew-point values near the sea coast are higher, 
and the dry-bulb temperatures lower, due to the in- 
fluence of the ocean, which decidedly affects both the 
moisture and sensible heat content of the air. The gen- 
eral effect of elevation may be seen in the downward 
dips of all temperature lines around the Eastern moun- 
tain barrier; by the steady fall of all temperatures be- 
tween the Mississippi Valley and the Rocky Mountains ; 
and even the relatively small elevated plateau of the 
Ozarks in Missouri and Arkansas reflects in reduced 


values compared to surrounding territory. In this latte: 
case there seems to be a shielding effect on the land t 
the northwest, possibly due to the fact that prevailing 
winds to these regions pass over the Ozarks en route, 
as is evidenced by the bulges in the wet-bulb and dew 
point lines around Kansas City. From the Rocky Moun 
tains east to the coast, the variations in elevation ar 
gradual enough to depend upon values interpolated I 
tween adjacent temperature lines, but west of a nort! 
and south line drawn through the eastern border 
New Mexico, the country is so broken that the tempera 
ture lines can be taken only as a general indi 
cator of conditions. To be accurate and thor 
































Pgh ty us decoy OD ough, every mountain and valley should be e: 
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os | 106 minimum temperatures at the peaks of th 
: mountains and the maximum at the center o! 
- : 4 ; the valleys. Certain major conformations 
Y oP eth aca ; | a flect on all the maps, as the high ridge fron 
; i ! 4 | Montana down through W yoming to Colorado 
uw 68 T Y T ee the coast range in Western California; and the 
tio ; ! - low areas in Central Washington, Central Call 
2 rt; Nee Bulb oe fornia, the Colorado River Valley and Great 
~ 76 RX) —— +f 76 Salt Lake. The Climatological and the Aero- 
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. ! New York, N.Y. ] cities are built in valleys, therefore, the may 
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Fig. 10—Extreme temperature conditions in New York, N. Y. 
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country as are needed for the same area 1! 
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Table 2 


Reasonable Maximum Temperatures and Absolute 
Maximum Wind Velocities in the United States 


REASONABLE Maxima, Tem! 
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plains regions, whereas the present availability is the 
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Wind Data 


Wind Movement During thi 
While there is a definite trend of 


Pe ri a 


° | 
winds in the var 


Summe 


1OUS sections of the country more or less characteristi 


of the season, the proportion of time the wind blows 


from the preponderant direction is not as great as is 


commonly thought. On the map in Fig. 11, the average 
hours that the wind blows from each direction in July 
have been portrayed at 71 locations throughout th 
United States. Here again the geophysical influence is 
Coast. the pre 


7 | 
Nort! 


ern part to Southeast in Florida, breaking into indete1 


directly noted. Starting on the East 


ponderant direction is from the Southwest. in the 


minate expectancy over the Eastern mountain range, and 
showing a definite tendency to winds from the South in 
the Mississippi Valley. The broken country through the 


Rockies shifts the preponderant winds at right angles 
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such data, if they existed In only a few locations 
throughout the United States are any records taken of 
solar radiation. Even though such records existed from 
all of the 200 Climatological Stations, for instance, it 
would be impossible to prepare a reliable comparative 
map containing solar radiation values safe tor design 
purposes, similar to Figs. 7, 8 and 9 on temperatures. 
ach of the records would fit the peculiar characteristics 
of that one location only, and a very few miles away 
would find different values, as sunshine intensity is most 
seriously affected by entirely local mechanical character 
istics. It is theoretically a constant at all points on the 
same elevation and latitude, for the same hour and day 
of the same individual year. Practically, that fixed in 
tensity is reduced by the amount of moisture, dust and 
smoke in the air. Thus, a measurement of the sun's 
mtensity at one location becomes, if compared to the 
theoretically possible intensity, purely a measure of rela 
tive clarity of the local atmosphere. The dry-bulb temp 
erature, to a certain extent, reflects this value and is at 
the present time the only general comparative measure, 
: 


although a poor one, of the sun's intensity. 


\ certain usage may be made, for comparative put 


poses, of the average hours of sunshine per day, mont! 
or season. Comparison between the actual hours ex 
perienced to those theoretically possible, permits an ap 
proximation of the total sun load per season throug! 
the use otf any one Ota numbet ot table Ss avail ible SHOW 
ng the heat gaims at times of tull sunshine for various 


latitudes on surfaces of different exposures, textures, 
colors, etc. The map in Fig. 12 illustrates the averag 


actual daily hours of sunshine in the season of June 
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Fig. 11-—Summer wind data 
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Fig. 12—-Summer sunshine data 
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guide for Western valley locations. More detailed in- 
formation regarding individual localities should be col- 
lected by local interests, but such local effort should be 
coordinated throughout the country. Additional investi- 
gation of weather expectancy of value to the heat ex- 
change industry throughout the country will be possible 
only through more complete reports of the Weather 
Sureau than are at present available. 
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The Council announces that the 1989 Semi-Annual Meeting 
will be held at The Grand Hotel, Mackinac Island, Mich., July 
1-5-6 with the Michigan Chapter and the Western Michigan 
Chapters acting as hosts to the members and guests. 

This meeting will be called the Great Lakes Summer Meet- 
ing, with the Illinois Chapter and other chapters of the Society 
bordering on the Great Lakes cooperating towards making it 
one of the largest attended Semi-Annual Meetings in the 
Society's history. 

Mackinac Island is one of the most noted pleasure resorts 
in the country, rich in historic interest and scenic beauty, 
where all the summer recreations of deep lake fishing, swim- 
ming, golf, carriage and horseback rides through 50 miles of 
wooded lanes, as well as many other sports, may be enjoyed 
after morning technical sessions are concluded. Incidentally, 
this island is the only place in the country where automobiles 
are not allowed, and is often referred to as The Bermuda of 
the North. 

Interesting technical sessions are now being planned and 
headquarters of the meeting will be The Grand Hotel. Its 
two-block long veranda, overlooking the celebrated Straits of 
Mackinac, and beautiful tea gardens are a sight never to be 
forgotten. 

The dates selected, July 4-5-6, will permit members who 
desire to enjoy a cruise to use the regular sailing dates of the 
Georgian Bay Line which operates only exclusive passenger 
ships, the S. S. South American and S. S. North American 
through the Great Lakes. 

Many members of the Society will probably plan to attend 
this meeting at Mackinac Island, Mich., as a part of their 
summer vacation and the additional feature of a Great Lakes 
cruise at very nominal expense is inviting. Members and guests 
from the East may board the S. S. South American at Buffalo 
leaving Saturday 12:15 p. m., July 1; Cleveland, Saturday 


11:59 p. m., July 1; Detroit, Sunday morning July 2 at 10:30 





Great Lakes Summer Meeting 


a.m. Cruise trip extends over Monday, July 3, into beautiful 
Georgian Bay where sightseeing and shopping tours on Cana 
dian soil can be made at Midland and Owen Sound, Ont., and 
then continuing the cruise to Mackinac Island for the meet 
ing and technical sessions July 4-5-6. When returning the 
S. S. South American leaves Mackinac Island late Thursday 
afternoon July 6, and sails directly to Detroit arriving there 
Friday noon July 7; Cleveland Friday night, July 7; and But 
falo, early Saturday morning July 8 

lor members and guests from the West boarding the S. S 
North American out of Chicago, the cruise starts Saturday 
July 1, 4:30 p. m., stops Saturday night in Milwaukee (in 
case sufficient number make reservations) and continues 
through Lake Michigan into the Straits of Mackinac Sunday 
afternoon with a short stop-over at Mackinac Island for those 
not wishing to continue the voyage into Georgian Bay where 
ASHVE members on board the S. S. North American meet 
members aboard the S. S. South American at Owen Sound, 
Ont. Guests on board the North American transfer to the 
South American and it continues its cruise to Mackinac Island 
for the meeting July 4-5-6. Western members and guests 
leave Mackinac Island Friday morning July 7 for Milwaukee 
and Chicago arriving at Chicago early Saturday morning 
July 8. 

Sailing schedules given are the regular ship cruises and ac 
commodations are open to the general public as well as the 
Society's own members and guests. Early reservations are 
given first choice when locations of staterooms are allotted 
The Committee on Arrangements urges immediate boat reser- 
vations if members anticipate making the lake voyage as the 
holiday period of July 4 is always a popular one for cruises 
on the Great Lakes. 

Those desiring to motor will find excellent roads to various 
ferry points and the railroads run through car service from 


Detroit, Chicago and other cities. 
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(Part 2) 


Report of Tests 


Of the nine subjects participating in the study, seven 
were college students of normally good health, ranging 
in age from 18 to 24 years; the eighth was a 55 year old 
carpenter; while the ninth was a 30 year old colored 
man usually employed in the electrical manufacturing 
industry. Before accepting a prospective subject for the 
study he was subjected to a thorough physical exami 
nation by a practicing physician. 

In Table 1 are included the following general informa 
tion: the initials of the subjects, the symbols used in 
analyzing and plotting their data, their pertinent physi 
cal characteristics as found in the preliminary exami 
nation, and some of their physiological reactions when 
seated at rest in a fairly comfortable, well-ventilated but 
not cooled or air conditioned control room. The cloth 
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shirts w out sleeves. she hel in 
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Test Procedure 

lhe subjects reported for test about &:30 \ \ am 
entered the control room, where they we seated at rest 
for 45 min or longet It was assumed it the phvsi 
logical reactions would readjust themselves during this 
time The re-adjustment would be equilibrium 
with the morning activity including « in work. to 
an equilibrium with a normal resulti est in a 
comfortable atmosphere. During occupancy he co 
trol room, observations for each subject were made of 
body temperature, pulse rate, vital capacity, leucocyt 
count, blood pressure, weight, body and forehead pe 
spiration, and feeling of warmt! Some of the observa 
tions were made on a number of occasions during the 
15 min period, while other observations such as leuct 


cyte counts, 


quired special technique and assistance, 


frequently. 
At the close of 


the 


15 | 
t+) min period in 


which were difficult to make and which re 


were made less 
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Table 1—Characteristics and Control Reom Reactions 

















SUBJECT CYUIOLIRTEIGOIBGIYAIRSILE [us 
SYMBOL . oO 2 Vv x a Q . 4 
AGE - YEARS 30 18 2 23 20 55/23 24 | 24 
WEIGHT - POUNDS 160] 150] 139 | 155 | 138 | 142] 150 |150 | 140 
HEIGHT - FT. -IN 5-6] 5-9] 5-5] 5-10] 5-10] 5-10} 5-6] 5 -6/ 5-9 





BODY SURFACE AREA 18) | 1.81) 1.68) 166/ 1.78/ 1.78) 1.75)1.75 11.79 
|___ SQUARE METERS 
BASAL METABOLISM 
CALORIES/M4HR 


BODY MAX | 98.8] 99.5) 99.1/ 99.5) 99 9) 99.7/ 99 6/ 99. 8/ 99.4 





- 408) 43.0143.2) 344 8] - 498) 32.3/42 9 








TEMPERATURE AVE | 98.6) 966) 98.5; 99.0; 99.0} 98.9) 99.3) 99.2; 987 





°F MIN.| 984) 983] 978) 984/98.5| 980) 98.6) 985/984 





MAX) 68 98} 82 | 82/ 100] 88] 104} 93); 110 





PULSE RATE 
AVE | 66 72 | 73 76 77 80; 82; 86); 93 





BEATS PER MIN 























min.) 64| 63 | 67 | 68 | 68| 72/ 70] BI | 80 

diwac Max | 3296 416! | 4326 4841| 4532] 309d 381! | 3955/4700 
CAPACITY ave | 3193] 3729 3935] 4388] 4367| 309d 3667) 3055/4 

cu. CM MIN | 3090 3399] 3543] 4202] 4079/ 3090 3502) 3955/4120 

x LEUCOCYTE wan - |e ee 

COUNT AVE 65647767} - | 7214 = - | 7300 

En Ce One MIN.| - | 6100) 740d - | 630d -| - |640q 





MAX] 117 | HHO] HO] 124] 12] 124] «110 98 |} 120 
SYSTOLIC 


BLOOD PRESSURE | AVE] 110] 104] ti4] 117 103) 123 107} 94/ 15 








MM. HG MIN| 108] 96] 112] 102] 92 | 122/ 104) 90] 10 





MAX; 80 7S 78) 8! 76 80; 74] 66] 79 
DIASTOLIC 








171 70| 65 | 77 
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rennar | 75 | 66| 76| 64] 62] 75 | 66] 62 





the subjects entered the test chamber where they engaged 
in a predetermined physical activity for four hours, ex 
cepting for very hot test conditions when it was neces 
sary to shorten this period. During their occupancy in 
the test room frequent observations of the physiological 
reactions of the subjects "were made and recorded, in 
order to determine the variations of these reactions from 
those established as normal in the control room. A final 
observation of all the pertinent physiological reactions 
was made just before each subject left the test room. 
\fter leaving the test room when particularly hot con 
ditions had been maintained and the body temperature 
and pulse rate had been considerably elevated, the sub- 
jects were required to re-enter the relatively comfort 
able atmosphere in the control room until their reactions 
became substantially normal. Then they usually had a 
shower and returned to their everyday activity. 

Tests were conducted five days a week with little 
interruption from July 7, 1938 to September 6, 1938. 
Provisions were made for having four subjects in the 
test room, and with few exceptions this number par- 
ticipated in each test. Having nine subjects available 
allowed some modification of the frequency of tests on 
any one individual. The seven students participated in 
the greater number of tests, and only a few tests were 


niade with the two older men. 
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Physiological Observations 


The plans for the study included observation of alf 


the physiological reactions of the subject which might 
respond in any measurable degree both to his activity 
and to the atmospheric conditions maintained in the 
control room. All of the physiological reactions listed 
in Table 1, as well as the loss in weight, the degree o! 
sensible perspiration on the forehead and body, and thx 
feeling of warmth, were observed for all the subjects in 
all of the tests. The metabolic rate, the blood pressur: 
and the leucocyte count, all of which required special 
equipment and technique, were not always taken for all 
the subjects in the various tests. 

A practicing physician with special training and ex 
perience in physiological research, who was connected 
with the Department of Industrial Hygiene of the School 
of Medicine of the University of Pittsburgh, was at all 
times available for consultation and aid in carrying o1 
the work. He actually participated in the more difficult 
physiological measurements in many cases, but when hi 
was not available a senior medical student of the Uni 
versity working under his supervision aided in making 
these observations. 

The activity during the morning, including breakfast 
and coming to work, and in some cases the somewhat 
elevated temperature in the control room may account 
for some of the slightly elevated body temperatures, puls 
rates and leucocyte counts. The body temperatures wer: 
observed rectally with clinical mercurial thermometers 
and it was found that the averages were much neare1 
99 F than the conventionally assumed 98.6 F. In this 
connection it should be kept in mind that body tempera 
tures observed rectally are usually somewhat higher than 
those observed orally The values given in Table | 
also serve to emphasize the fact that there is considerabl 
variation in the body temperature of different normal 
persons, and also in the body temperature of the san 
person at different times. As seen from Table 1, the 
group gave a minimum to maximum range of from 97.8 
to 99.9 F. 

The pulse rate was observed by counting the wrist 
pulse with a suitable timepiece. The vital capacity, ex 
pressed in cubic centimeters, was determined as_ thi 
maximum volume of expired air which the subject could 
blow into a calibrated spirometer at one exhalation at 
the time of observation. It will be observed that this 
varied considerably in the control room for the different 
subjects and to some extent for the same subject on 
different days. 

The doctor or medical student always made the leu 
cocyte count, and it was found that the normal values 
taken in the control room and included in Table 1 were a 
little high for what is generally accepted as normal 
However, this may be due to the fact that these observa 
tions were usually taken within 11% hour after break 
fast, followed by the exertion incident upon coming to 
work. The systolic and diastolic blood pressures wer‘ 
observed in the manner usually used by doctors, wit! 
instruments including a mercury manometer. 

The basal metabolic rate and the metabolism bot! 
while seated at rest and while working were determined 
by the indirect method used in earlier laboratory studies 
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Fig. 3—View of test table with chance machine 


showing metabolism determination on subject, ¢ 


heat and moisture loss om the body B 
vearer Ss mask and the apparatus was prov 
: ere : ce - 
Use connes 1On, WilICl allowe i} SUDTE™ 
Pp , * | 7 , | , 
freedom tor the work required of hin his 
mtinued uninterrupted with his wearing tl 


several minutes before and during the actual 


I 
lhe mss In we t was qcetel aL ) Ve 
subject o1 scales ccu i ( 4 
, 
ust errors his ente ne ‘ eS ( 
f | yeas 4] — ~~ , 
cif { S iCa\ () ( es 1iCeE } Cct 
— 
vater consumed at urine excreted during 1 
] ’ | ted ] 
( Oss ] i was ected C\ ( ne 
. . , 
e loss nn Wel 5 @ivel ire net loss due t ] 


ree of perspiration adopt 


. . . . 
earlier studies t tine abhor worry cceordl 
1 tuiull t t Lil 
" 1 7 . shy] . +; 
sCaie, entire treeqdom rom sensible pnerspiratio 
| 


the index of zero; clamminess, “1”; dampness, 


ness, “3"’: and running down or soaking thr 
ng of perspiration, “4.” 
The degree of feeling of warmtl or ct note 


served also in accordance with a scale use 

dies at the Laboratory According t 
leal comfort was expr ssed as mo shghtly 
ghtly cool conditions by “5” and “3”, resp 
ledly warm and decidedly cold conditions bi 
2”. respectively. Since all of the tests it 
ere at temperatures at or above those giving 
1, 


ideal comfort, only indices of “4’’, “5” an 


ecessarily used The measure of the degre 
t o1 perspirauviol b th S¢ ntrary ndice 
heult ind may be subject to considerabl 
ssible error 1 obse vations, due to tn obse 
ception ot just what degree of reaction a g 
ber is to represent, and to his inability 


I " 
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Fig. 4—View of subject having blood sample taken and analyzed 
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for determination of leucocyte count 


Fig. 5—Determining vital capacity of subject, J. A. 





Fig. 6—Weighing subject, C. J., for perspiration loss 


: ars ae 


Activity of the Subjects 


oar. 4 


This study was entirely limited to the physiolog: 
reactions of workers engaged in what was called 
work, The type of work agreed upon by the Committ 
required the subject to be on his feet approximat. 
three-quarters of the time, to move about perforn 
light tasks entailing some but not severe muscula: 
tivity ; and above all the work required that the sub}: 
be alert and attentive to his task. This attentiveness ? 
the subject was the most difficult to provide for, si: 
it is a well recognized fact that a person performing 
routine physical effort may soon learn to perform 
task when he is practically asleep mentally, or when 
mind may be occupied with thoughts entirely extran¢ 
to the work performed. To make attention an essent 
part of the task required that some element of char 
should determine the particular duties that the subj 
would be called upon to do and the time when 
must be done. 


A chance machine shown in Fig. 3 was developed in 
which each of the subjects dropped a small ball 
marble, each subject’s ball being distinguished by « 
\fter this ball was dropped into the machine, the cl 
operation of the machine delivered it within the inte: 
of 1% and 2% min. Therefore, during this time 1 
subject was required to be attentively watching the ex 
of the machine to see when his particular ball emitt 
When that subject’s ball emitted he immediately 


two dice, one of which determined the particular weig 
] 


of a series, ranging from '4 to 134 Ib, that he ha 
pick up from the table, while the second die deter: 
the new position on the table where he had to place 
weight. Since there were six places on the table 


each subject had six differently numbered weights, « 


Choos! ’ 


siderable attention was required in ng 
weight and putting it in the right place When rep 
ing the weights each subject was required 
around the table in performing his task rather 
reaching across the table to do so. When these 
were performed the subject was required to recor 
time, the particular weight he picked up, and the 
tion where he placed it. While performing these dut 
the subject also observed and recorded various pl 
logical reactions such as his body temperature, 
rate, degree of perspiration, feeling of warmth, 
intervals blood samples were taken for analysis as | 
trated in Fig. 4 and also the vital capacity was ¢ 
mined as shown in Fig. 5. Each subject was weg 


during the test to indicate perspiration loss as illus 


in Fig. 6. 
[To be continued in April] 





MEMBERSHIP CARD 


The 1939 Membership Card issued to all members 
upon payment of current year’s dues is a canary tint 


with brown border. They are now ready for distribution. 
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Smoke Abatement—Where to Draw 
the Line 


By H. B. Meller.” Pittsburgh. Pa. 






































F AIR pollution abatement is to make the advances stations were divided bet 

demanded in cities, it seems clear that ordinances Averages for the hill stations are consistent 

and methods of enforcement need to be scrutinized thirds as high as those for the valley 
Excellent work has been done. by smoke-ordinance en From the reports of the observers an « 
fercement officials and their staffs, working under the volume of smoke should be possible later 
conditions prescribed by law, in many localities. The important, since it takes as long ke mspe 
lemand is for more law enforcement in abating smok« to observe a small stack as a la ne \t 
nuisances and more of this mandatory regulation will be | the study, howeve e re 
forthcoming in various communities. The responsibility duration of each smok« 
rests with those familiar with the difficulties to see that was emitted. Therefore in 1 ' 

: the development is sound and along logical lines be made to the number 
For the period under discussion, 6¢ 
1 ‘ — 1 wae Ss daenett ‘ ‘ 1D 
Current Pittsburgh Survey smokes reported were lig 
mann Chart. or less). 21 per cent me 
“ : > — > ° ' 13 pel cent dense No ; | hear 
Before discussing provisions of ordinances and pos oe” 
Zz . Z , Fuel-burning plants are classifies 
sible methods of securing better results from enforce _— 
light industrial; commercia cluding he 


ment, mention should be made about some of the > : 
wnt " ; : »: , othce buildings stores. apartment 
information now being collected in Pittsburgh through a 


. ' “hp . : domestic In the classes reculated | 
E WPA grant. While there are many phases of this : 
‘ : a's ee” are approximately 5000 stacks. In th 
project, special interest at the moment is in the amount 7 pn 
. 154,000 dwelling units, in 119,000 of w 


of dirt in the city and the sources from which it comes : 
is coal: none of these is subrect te ! 


in other words, soot fall plus visual observation of 


stacks. 


Considering dense smok« 


For these purposes the city is divided into 100 dis ene aa re 
tricts, in each of which is a station for collection of ey 
sootfall by the method usually followed. There are 5 wan or - 
observers, each of whom works approximately 120 hours atl lis a ale cal ae 
a month (6 hours a day for 20 days, part of the tim Contrast that with Tul Of : 0) 
from early morning until noon, and part of the time vision over industrial plants was concentrat 
from noon until evening). Thus each man covers two mer months), 18 per cent 
of the sootfall districts, reporting source, density and light industry, 26 pe t 
duration of any smoke observed. Naturally, th nemerator 
observer cannot at one time see all of the stacks in a In Ny roms ‘ , . 
single territory, but this method of analyzation gives ! é c , ‘= ‘ . 
fair coverage. * wk Pes a ee al 
The data compiled at this time cover only the period the indications art nr . ; 
from April through November, 1938. They are not RET SION —  buildi : ; 
to be considered conclusive but merely as _ illustrativ: ee Soe 
However, as investigators are desirous of analyzing re Conclusions are not to | awe 
sults as they are tabulated, some interesting comparisons omple Rina: ‘ pentane. let a — 
will be shown herewith. Bear in mind that additional ther phases of the air pollution proble: ll be care 
lata collected during the current vear mav change the fully analyz In tl is the assista t sel 
picture materially. pl ysicians, engineers and 
The average sootfall shows the usual seasonal differ cr 
ence, varying from 85.1 tons per square mile in April Ordinances and Enforcement 
to 39.6 tons per square mile in July, and back to 7&8 
per square mile in October. Later months, November What do the few data herein presented indicat he 
through March, will be higher. indications are that the smoke abatement staffs of the 
The effect of topography. which has been referred t cities are too small to maintain observational and insn 
in previous papers, is interesting. The sootfall collection tional supervision over their territories } 
] le ley . of course 1 that } ‘ 
Managing Director Air Hvciene Foundation of Amer T Head ep. ae mele +: 6] 
Mic Willetion Encestiontion. Mellen Ematituts ire needed inances and in meth ement 
H = gg lg Venceann ena eae 2. = = 19 ) The latter item is especially true with r ird to low 
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pressure plants, including the enormous number of 
domestic boilers and furnaces. 


Visible Smoke 


\ Model Smoke Abatement Ordinance prepared by 
the Smoke Prevention Association contains this section: 
“The emission of dense smoke within the city from the 
smoke stack of any locomotive, steamboat, steam tug, 
steam roller, steam derrick, steam pile-driver, tar kettle 
or other similar machine or contrivance, or from any 
open fire or from the smoke stack or chimney of any 
building or premises, excepting for a period of six min 
utes in any one hour during which the firebox is being 
cleaned out or a new fire built therein, is hereby declared 
to be a nuisance and may be summarily abated. > 
Many industrial cities are now operating under such 
provision—no dense smoke except as specified, and no 
exemption for any class. 

Probably this is as close as the limit should be drawn 
at this time, although fires can be cleaned and new fires 
an be built with little or no dense smoke. However, the 
belief is that an operation which can be carried on nor 
mally without dense smoke can also be carried on with 
the production of a limited amount of No. 2 smoke—for 
example 5 or 6 min at any one period. 

For the present consider the matter of supervision, 
with inspectional forces in the large industrial centers in 
ratios (inspectors to population) of 1: 60,000 to 1: 
250,000. Obviously the present methods of observation 

inspection—instruction are not adequate, and a sys- 
tem should be devised which will result in satisfactory 
overall control with a limited official personnel. 


Fly-Ash 


The control of fly-ash is now considered a necessary 
part of the smoke abatement program. The term has 
come to mean ash plus cinders plus coke—in other 
words, visible smoke and fly-ash together include all 
solid products of combustion. Fly-ash is prohibited in 
33 of 77 cities whose ordinances were analy zed by the 
Smoke Prevention Association, Eighteen of these ap 
parently have no provision for enforcement ; nine require 
only screens at the top of the stack; only six appear to 
have definite requirements covering the installation of 
dust separating equipment. As it is known that emission 
from domestic and other small chimneys is relatively 
high in tar and carbon particles and relatively low in 
ash, it is also known that the reverse is true of the 
larger stacks with their better combustion and much 
higher gas velocities. 

The amount of fly-ash which should be permitted has 
not, as far as is known, been determined. In several 
cases the limit is set on the basis of density by visual 
observation. Whatever limit is considered fair, it means 
that actual sampling is necessary to determine compli- 
ance or violation. These are relatively lengthy pro- 
cedures and the number of tests that can be made is 
limited. 


Gases 


In a number of cities the ordinances regulate the 
emission into the atmosphere of noxious and obnoxious 
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gases. The only product of the combustion of fuel tl 
is concerned is sulfur dioxide. Most of the sulfu 
stack gases is in this form. Such a regulation opens 
a wider field, however,—industrial gases, which local 
may in some cases reach a concentration that 1s 
annoyance, or even a health hazard. There are metly 
of determining the concentrations of the various 
that may be encountered. 


Anti-Smoke Ord:nance 


Consideration should now be given to the so-ca 
anti-smoke ordinance, which is aimed at control of | 
ducts of combustion. Whether or not more than de: 
smoke is specified, the enforcement officer finds that 
work includes abatement of fly-ash and sulfur gas 
\nd whether or not private dwellings are exempt, 
appreciable percentage of his time and that of his 
spectors will be devoted to domestic smokers. There 
it is logical and proper that, in addition to the regulat 
of smoke, excessive fly-ash and sulfur gases should 
prohibited. As stated previously, this prohibit 
found in the later ordinances in effect in many 
There should be no exemption of any class of fue 
ing plants. 

Permissthle Limits. As the limitation of dense s1 
building a new fire, 


none allowed at any other time, is considered satistact 


to 6 min during cleaning o1 


in a high percentage of large industrial cities, su 
provision would seem to be in line with current g 
practice. In addition, smoke of medium density (No 
Ringlemann Chart) could be limited to 5 or 6 n 
an hour 

Excessive fly-ash should be prohibited, but to ag 
on what the limit should be in fairness to all concer: 
is difficult. The most recent suggestion is 0.5 
per cubic foot of gas on stoker-fired installations 
0.75 grains on pulverized coal-fired installations. T| 


] ] ft ] L-} 


must also be a simple method of checking in orde1 


this part of the ordinance may be properly enforced 


The situation with regard to sulfur gases is diffe 
There is at present no practicable method, for us 
medium size and smaller plants, of neutralizing or el 
inating these gases. One way to reduce the total ar 
of sulfur that gets into the atmosphere is to pla 
linit on the percentage of sulfur in fuel that may 
burned, which is now being done in St. Louis 


Enforcement 


Enforcement is the greatest barrier to real succ: 
in smoke abatement. An ordinance can be specific as 
what is permissible and what is prohibited, but wit! 
adequate means of enforcement it is worth comparati 
little. The number of inspectors in the large indust: 
cities varies from one to 60,000 population to on 
250,000 or more. Pittsburgh’s ratio is about midv 
between the two mentioned. 

An inspector can cover only a limited area in a 
Regularly he has inspections to make, violations to 
vestigate, complaints to follow up, firemen to instru 
besides other duties that come up occasionally. Cor 
are too small to keep up efficiently with their spe 
duties, aside from smoke observations on industrial a 


Hearinc. Princ anp Am Conpirionine, Marcu, |' 








mmercial plants; this is exclusive of private homes, Industrial Dusts, Fumes and Gases 


‘ich introduce special problems. Conditions cannot \ne 
ly be interpreted on the basis of the reports of th ‘ ve 
ioke inspectors. | ( 
City Councils have allocated to smoke abatement suc! tre] 
portion of total income as they consider fait as Jitionins : 
rest for a sufficient increase in personnel to make pos egy a 
sible the kind of supervision which the abatement office: oncent 
uld like to have would be niet with refusal as hei rt ae 2 
ut of proportion with other necessary services 
Since it is not possible to do a complete jol \ 


Conclusion 
methods that have been in use, obviously new o1 


ferent ways must be developed Although considerabk : 
wught has been given to the matter, the extent of this 
paper does not permit discussing it in any detail. Su — 
plan naturally would regulate really to prevent viola Be 
tions, and would involve more specific regulations and een 
place more responsibility upon owners. * 
lo meet the demands of the public, it is going t hye this whe ‘ es 
necessary, first, to draft laws that will make possibl 
the measure of air purity it desires; secondly, to brin 
people to a realization of the fact that the low pressure latior hut there : ” 
heating plant as used in small commercial establishments 
apartments and private houses is, in proportion, th 1 
worst offender: and thirdly. to secure their cooperat 
willingly in most cases, arbitrarily in som users, who make 
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NIN (5! } yl a D ses R56 page i te Se ‘ al 
r wit 10 iges italog data the 1 ict 
ect released t tl hers} p tthe S et | 
orts t the eTa t! t < hie ith lity | {, 
ects the utsta esca>©r¢ in eng ee o } } r 
\ cl ] ive take ice this eld eng ‘ 
‘y n ade ts first appearam oF 1922 
| ASi¢ ind rut imi tal lata ive er reta < 
litions but in this \ ne a mecentrate ‘ rt ( i 
e <« mittec 1 let r and ( 1m materi | 
e text Those ipters dealing with central systems 
ng, humidifying, cooling and dehumidifying hav 
reviewed and a con pletely new chapter has beet prepa! 
rporates all of the essential material from othe hapters 


title of this chapter is Central Svstems for Comfort Air 





litioning, and the material is presented in such a manne . 
ipply directly to the requirements set forth in the applicat 
Code of Minimum Requirements for Comfort Air ( 
hich was adopted by the Society in January, 1938 ' - 
subject which has not heretofore received special attent : , 
previous editions of THe Guripe is information deali s ' 
at transfer surface coils for summer and winter applicati 
e committee presents in this edition a chapter whi 9 
latest information that is available on this type of equipt 
tails are given describing the conventional constt ' ‘ 
rangement of heating and cooling coils with suggestions for : 
pical flow arrangements of the circulating media 
The problem of fuels and their combustion was recog > 
the ommittee this vear as an imp rtant factor to tl 
ngineer and as a consequence a completely revised chapte: t ; : 
C istior and Fuels is presented in the 1939 editior | 
tal principles of combustion together with related fact $5.50 
ng with flame temperature and proper air requiret . 
S special cortsideration. The latest current informati 
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roceedings of the 
oth Annual Meeting 


AMERICAN SOCIETY HEATING 
VENTILATING ENGINEERS 


. 
OF 


»») 26 


Pittsburgh, Pa,—January 


EMBERS who attended the 45th Annual Meet- 
ing of the Society found the technical sessions 
and the hospitality of 
Pittsburgh Chapter most enjoyable. It 
meeting from the standpoint of attendance, interesting 


intensely interesting 


was a notable 


discussions, the variety of technical papers, and the fact 
that So- 


ciety's Research Laboratory in Pittsburgh. It 


1939 commemorated the establishment of the 
was en- 
tirely fitting that this meeting should be held in Pitts- 
burgh and the majority of men who had served as 
chairmen of the Committee on Research since 1919 were 
present. The total registration was 570 with more than 
300 members registered. 


FIRST SESSION— 
Monday, January 23, 1939, 2:00 P.M. 


The 45th Annual Meeting of the Society was opened 
by Pres. E. Holt Gurney, Toronto, Ont., at the William 
Penn Hotel, Pittsburgh, January 23. 

President Gurney read the annual report of the 
president. 

President’s Address 

The general activities of the Society are covered in the report 
of your Council; of the Research Committee by the report of 
its chairman; and the financial situation is clearly set forth by 
the chairman of the Finance Committee. 


all these 


I regard progress in 


matters this reasonably satisfactory. There 


think it is more appro 


\nnual Meeting, 


year as 
are, however, certain matters which | 
priate to discuss with the membership direct in 
rather than with the Council. 

In the first place, I believe that we should get away from the 
tradition that the president should visit most of the Chapters, 
or all of them. I am very conscious of the fact that, as I writ 


this, I am far better qualified to be president of the Society 
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E. Holt Gurney, 


Toronto, 





Canada 


President—1938 

than when I began my term. I visited some 16 Chapt 
year, in addition to the seven that I visited last veal | 
came to my term of office without a knowledge of the 
active in the Chapters which | now possess. If your ] 
had had the advantage of this knowledge wl he app 
committees for this year, several able men, active t 
in the work of the Soci would ave id a lare | 
it through membership in certa n tees 

Further, while I have spoken to several sick 
have had to refuse many more invitations to d 
thing than I have accepted, just becaus¢ the press 
president to visit Chapters As the Soci ains in a 
and especially as we have larger contact with the 
fession, I consider that it will be more ane re 
that your president be free to do this type spea 
than to the Chapters. 

Our Constitution sets out that the presid sha 
many of the Chapters as his convenience permits 
this should be changed to read, “The esident. the 
president and the second vice-president shall visit as 
the Chapters as their convenience permits Bu 
fectly clear that, as a matter of practice, st of these ( 
visits should be made by the first and second vice 
If this is done, they will better discharge their duties 
reach the chair, and the president will he t 
important outside contacts 

I am not of opinion that this modification of policy s 
effected in one year; this would be unwise. I believe tl 
year, for example, your president should certainly 
Pacific Coast, and the South; our members in these fa 
sections are of necessity less represented here than nearet 
of the country I believe that this year vour president s 


explain, wherever he goes, what is contemplated 
year the policy could be pushed further, and it 
worked out over a period, say of three years 
other important contacts that the president should 
can gradually be formed 

I believe that it is very important that more 
spent by the Speakers’ Bureau should be spent 
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chosen—Cleveland, Ohio, and the meeting will be held during 
the fourth week in January, 1940. 

Some of the special projects studied by committees during 
the year were research reorganization, engineering and _ publi: 
health, air conditioning legislation, Society standards, educational 
publicity, regional meetings, engineering fees for housing projects, 
procedure for the guidance of the Admission and Advancement 
Committee, and engineering scholarships 

The Council carried out its functions as required by the 
Constitution and By-Laws in nominating candidates to serve on 
the Committee on Research; voted on nominations for the F. 
Paul Anderson Medal; approved Candidates for Membership, 
and authorized resignations and cancellations of memberships. 

The Council obtained legal opinion on the Society's activities 
under its charter, Constitution, By-Laws and Rules. It approved 
programs for Annual and Semi-Annual Meetings and carried 
on all routine activities specified under the Society’s regulations. 

Respectfully submitted, 
THE CouNCcIL. 


Report of the Secretary 


\ detailed account of the daily operations carried on in the 
headquarters office in the calendar year 1938 would make a 
voluminous document and would include much statistical material 
that might prove to be very dry reading 

[The main activities of the secretary's office deal with the 
work of the Council and special committees; production of THt 
GuIpE, JOURNAL, TRANSACTIONS; standards and codes; mem- 
bership, which includes elections, advancements, cancellations, 
address changes, and dues collections ; employment service ; chap 
ter activities; speakers bureau; sales promotion and publicity. 

With the total membership approximately 3000 the work re 
quires a staff of 10 people. A new activity was inaugurated this 
year with much of the routine administrative work on research 
transferred to headquarters and practically half of the time of the 
technical secretary was devoted to this work. This activity re- 
quires clerical and bookkeeping service and has been effective in 
relieving the chairman and director of research of much de- 
tailed work. 

Detailed figures will be given in the various committee reports 
about the status of membership, the production of Tue Gurne, 
and the financial condition of the Society 

It is interesting to note that dues collections in 19%8 just 
reached the 10 year average although unusual efforts were made 
to stimulate collections during the last quarter of the year. 


\bout 10 per cent of the membership now have one year’s dues 


in arrears. In the survey of dues collections it was noticed 
that 60 per cent of total dues collected in any calendar year 
comes in during the first four months and the balance comes in 
in small percentages during each of the other months 

In compiling the Roll of Membership to be published in Tue 
GuIpE, it was noticed that nearly 70 per cent of the members had 
address changes. When the first request was sent out only 40 
per cent of the members responded, which added considerably 
to the cost of compiling the list. 

\ favorable increase in membership was recorded during 
1938 with 380 new applications filed, but the Admission and 
\dvancement Committee on numerous occasions found it neces 
sary to request additional information hecause of inadequate 
information on the original application. 

It would be well for every member who signs an application 
as a proposer or seconder to see that complete information on 
the education and professional experience of the candidate is 
given. Personal signatures of sponsors are required and it is 
also important that a sponsor personally know the candidate, 


so that he can attest to his engineering ability 


\ total of 12,600 GuIpEs were printed and bound in 1938 and 
over 12,450 were distributed: Tue Gripe was mailed in all 


states of the United States, all of the provinces of Canada and 


in the majority of countries throughout the world Reports 
indicate that parts of Tar Guipe have been translated into 


manv foreign languages and data from Tue Guipe are to be 
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found in most of the modern texts on air conditioning and 


the courses offered by schools and colleges. If all of the cop 


of the 1938 edition of Tue Guipe could be placed in a pik 


would be over 2'% times the height of the Empire State Buildir 


and their weight would total 25’ tons. When it is visuali 
that each page of THe Guipe is read at least four times bef 
it gets into print and that, outside of the membership, shipm« 


are being made in small quantities each day, there is a la: 
amount of work involved in acknowledging orders, labeli: 


shipping and billing the complete edition. 

Every effort is made at the headquarters office to ret 
effective service to members and the staff is always on « 
for service. : . . 
= Respectfully submitted, 

A. V. Hurcuinson, Secr 


Report of the Finance Committee 


Ist Vice-Pres. J. Fy. McIntire, Detroit, Mich., cha 


man of the Finance Committee, gave the report of 
Society's certified public accountant for the calendar y: 
1938. In commenting on the financial condition of 
Society, Mr. McIntire said that dues collections wer 


considerable concern to the committee and that the Cou 


cil found it necessary to drop members in arrears 

cause of the expense involved in carrying men who 

not pay up. 

Report of Certified Public Accountant 

January 17, 19 

\merican Society of Heating and 

Ventilating Engineers, 
51 Madison Avenue, 


New York, N. Y 


Gentlemen 
Pursuant to your request we made an examination of 
books of account and records of the AMERICAN Soctt 


HEATING AND VENTILATING ENGINEERS—New York, N. ¥ 


the Research Fund for the calendar year ended Decemlx 


1938 and submit herewith our report 
The work covered a verification of the Assets and Liabil 


] 


is of the date previously stated l 


and a review of 
accounts for the year ended December 31, 1938. For the 

recorded cash receipts were traced into the depositories 
’ 


cancelled bank vouchers were inspected and compared 


records and the Dues Income was accounted for 


cash 
Submitted herewith is a Balance Sheet showing the f 
condition of the Society on December 31, 1938 and you 


tion is directed to the following comments thereon 
CASH 

Cash on Deposit was verified by direct communication 
the banks and reconcilement of the amounts reported to us 


the balance shown by the books « t the So iety 
The Petty Cash kept in the New York Office was ver 


by count. 
MARKETABLE SECURITIES 

Chere is attached hereto a schedule of negotiable bonds 
were verified by direct communication with the Bankers 1 
Company where same are deposited for safe-keeping. N: 


justment has been made of the $3,862.96 shrinkage in the mar 


value of these securities, same being included in the atta 


Balance Sheet at cost. 
ACCOUNTS RECEIVABLE 
A list of the Membership Dues Receivable as of December 


1938 furnished to us by the management was checked t 


individual ledger cards and found in agreement with the ‘ 
eral Ledger Control. The unpaid dues may be summariz 
follows: 
Dues billed in 1938 e - 
Dues hilled in 192 » 08 
Dues le« ! ¢ 049. Hf 
rOTAT $13,846. 
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Amounts due from Guipe Advertisers and Oth« \ unt BALANCE SHEET 





5 ceivable verifed by trial balance of the individual ledges 
x nts were found n igreement with the Gert Lede ( 
The Reserve tor Dues Doubtful of Collecti four 
ks has been imecreased by $3,676.58 whuil the IR vi" aad 
vertisements and Sundry Receivables Doubtful of Collectio: : 
s been decreased by $58.50 The adjusted Reserves 
wn on the accompanying Balance Sheet in ir opini 
ple to cover losses resulting from future realizat 
VVENTORIES 
Items appearing under this caption are based upon quantit 
bmitted by the management and computations mad 
e Transactions Inventory priced at cost may be summa ’ 
Ws 
p 
" 
Ol 
RNITURE, FIXTURES AND LIBRARY 
Furniture, Fixt $a Lil ‘ t 
es without } i ‘ 
eciatior I Fixts ' 0 
7 t per annun 
EFERRED CHARGES 
Items app 
CCOUNTS PAYABLI 
{) Decemb is ‘ 
$1.45 ‘ the su I $21, ; it 
gement necessal mplete ar mal f 
e 1939 G E and } i4 | 
PAYABLE TO RESEARCH FUND 
mts du Res Fu ( 10 
eee ‘ — . ae 
ace “wy \ 
| 
CCRUED ACCOUNTS 
\ wal « ‘ i Secret 
e 4} Cantos ee ‘ 
ctions of the | e ¢ tee 
EFERRED INCOMI 
Members Prenaid D ascertained by 
vidual or Prepaid Dues \l 
< ere verti ene ' ’ + . 
fle 
GENERAL FUND 
There is attached hereto a schedule showing 1 hanges t 
uve occurred in tl General Fund during t il i 
1Un8 
SPECIFIC FUNDS 
The specific funds at ene n the attache P.J ~ 
adjustment for interest earned O 
t : : s 4 
Uperations of the Resear nd 5 ) 
: been detailed i separate report rendered ¢ , 
IPERATIONS 
here is attache Statements I , i “4 
calene r ‘ ms Ss ‘ rt x << rx 
€ trom Society activities ot S8.300.27 il i 
ss > 91 7 m (4, ) (Operations In t epara 
nents 30% ot the Salaries and Offic penses 
ted to G ) Operations 
Respectfully submittec , 
Tusa & 1 I 
( Signed Frank ( 
Certified Publ { nt 
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F, PAUL ANDERSON AWARD FUND 
Principal % 1,000.00 


188.28 


Unexpended income 
RESEARCH FUND 
ENDOWMENT FUND 


Principal , $ 600.00 
Unexpended income .... se 84.90 
Ss 684.90 
UNRESTRICTED FUND 
Balance—January 1, 1938. $11,606.88 
Excess of expenses over income calendar year 
ended December 31, 1938 - 6,056.80 
17,663.18 
$1 
NOTE A This Balance Sheet is subject 
the ymments contained in the letter attached 
to and forming a part of this report 


BUDGET COMPARISON 


AMERICAN Society oF HEATING AND VENTILATING EN 
New York, N. Y 


For the Calendar Year Ended December 1, 1938 





Actual Pr ] 
Income 

Membership dues and Initia es. .& 29,106.82 & 28,000.00 
Editorial Contract 15,343.04 14,500.00 
Profit Emblem and certificate trames 98.39 100,00 
Profit Reprints and ks 68.61 00.00 
Sales of [TRANSACT NS 04.62 00.00 
Interest— Bank 735.79 700.00 


Interest-—Securities 805.00 300.00 


Guipe—Advertising »7 690.66 82,200.00 
(.Ul Copy ules 195.44 70.000.00 
, Op s< - ’ 

S100 347.87 S106,600.00 § 


Expenses 


General Society Activities 


Meetings s 1 95.f = >» 000.00 $ 
Chapter allowances 93.24 1,000.00 
Promotional 4,290.7 8,600.00 
Speakers Burea : 1,369.88 2,000.00 
> ibseriptions 6.205.580 6,000.00 
Postage 1.850 » 500.00 
Rent . 3,271.2 4,000.00 
[TRANSACTIONS 4,524.42 8,500.00 
Codes 218.73 S00.00 
Salaries 16,643.00 17. 700.00 
General printing 965.12 £00.00 
Membership certificates ands et 

blems 261.00 600.00 
lravel—F resident 1,149.2 1.800.00 
lravel—Secretary 1.487.20 1,500.00 
Council and Chapter Delegates travel 3.711.28 1,500.00 
Bank charges 74.57 100.00 
Multigraphing 618.45 600.00 
Pele phone 754.61 600.00 
lelegraph $18.85 800.00 
Professional services 400.00 00.00 
General office expenses 675.38 600.00 
Office supplies 356,50 500.00 
Furniture and fhxtures 23.24 1,000.00 
Reserve for additional pensation 2 685.43 2,500.00 
Special appropriation 100.00 1,100.00 

& 55.286.60 $ 60,100.00 8 
Cost of UULDE 

Editorial and advertising salaries 6,550.00 7,200.00 
Committee travel 231.36 800.00 
Printing and binding 15,630.94 20,000.00 


Mailing 


Paper ,. 483.09 4,500.00 
Cuts $36.45 00.00 
Advertising sales promoti 1,648.12 2 000.00 
Copy sales 10,006.70 7.500.00 

ad ’ 
Y earbook 1,827.22 1,500.00 
40.9858 55 $6,000.00 


& 96,275.45 $106,600.00 8 


Unbudgeted Appropriations— Rese 


fund 5,000.00 


S10OP,.275.48 &106,600.00 § 


Section 


18,348.08 


51,446.30 


GINEERS 


Incre ises 


Jecreases 


1,106.32 
S43.04 
1.61 


68.61 


13.45 
154.61 
118.85 


100,00 


185.45 


1,000.00 

4.813.4 
oo Oo 
Hs.64 

41,369.06 


S?70O.00 


1,016.91 


10,324.52 
5,000.00 


9,324.52 


\t the conclusion of the report, on motion of Mr. M: 
lntire, seconded by W. L. Fleisher, New York, N. Y., 
was voted that the report of the Finance Committee b 
adopted. 

The report of the Membership Committee was pri 
sented by R. C. Bolsinger, Philadelphia, Pa., chairma: 


Report of Membership Committee 


Due to conditions, your committee has not shown as larg« 
increase as desired in membership for the year 1938. 

\lthough membership is the greatest asset of the Society 
have suggested to the various Chapter membership chairn 
that numbers is not our chief aim; character and interest 
important. 

Potential new membership in the South has been pionee: 
by W. L 


which now has two Chapters—the South Texas Chapter 


Fleisher in the Carolinas and F. E. Giesecke in Tex 


Houston and the North Texas Chapter at Dallas 

We should encourage Pacific Coast activity from Brit 
Columbia to lower California by having Council or S 
meetings in this section. 

It is suggested by this committee that the new members 
committee give consideration to the idea of appointing 
chairmen to work with the Council Membership Committe 
that closer cooperation can be given the outlying Chapter mx 
bership chairmen 

During the year 1938, 389 members were elected to the vari 
grades and the present membership status of the Society 
follows 
Honorary Members 
Presidential Members 
Life Members 


Members 6i4 
\ss ite Members 
} Me ers 
Studer Members 
lota 


In closing we want to express our appreciation for the assi 
ance of A. V. Hutchinson and the staff at the Headquart 
ofhce in carrying out the work of the Committee 

Respectfully submitted, 


MEMBERSHIP COMMITTFI 


R. ¢ 3OLSINGER, ( 
W. A. Russet 
G. L. Wuaes 


President Gurney announced that 1939 marked 
20th anniversary of the establishment of the Societ 
Research Laboratory and he paid tribute to the wor 
of the devoted men who had carried on this important 
Society project. He called upon the men present w! 
had served as chairmen of the Committee on Resear 
to arise and be introduced. The following respond 
G. W. Barr, Philadelphia; J. I. Lyle, Syracuse; W. |! 
B. Rowley, Minneapolis; C 
larson, Madison, Wis 
Kratz, Urbana, IIl., 


Uriscoll, Svracuse; F 
Haynes, Ardmore, Pa.; G. L 
John Howatt, Chicago; A. P 
W. A. 
grams trom those who could not be present were r 
R. Sull, New York; | 

Perry West, 


Gant, Vhi 


Danielson, Fort Knox, Ky. Letters and tel 
from Thornton Lewis and F 
McNair, St. 


ae oe 


Petersburg, Fla Lexingt 
Lewis, Chicago; and H. P 
delphia. 

Mr. Fleisher, chairman of the Committee on Reseat 
Was introduced and gave an abstract of the committ 
report. (Complete report published in February, 193 
\SHVE Journat Secrion, Heating, Piping and 
Conditioning.) At the conclusion of the report, on | 


tion of Mr. Fleisher, seconded by Perey Nicholls, Pit 
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igh, Pa., it was moved that the report of the Commit 

e on Research be adopted. 

The first research paper, entitled /rictional Resistance: 
the Flow of Air in Straight Ducts by F. C. Houg! 
en, J. B. Schmieler, John Zaloveik and Nicholas Ivano 
c, was introduced by ]. H. Van Alsburg, Chicago, III. 
airman of the Technical Advisory Committee on Ai 
jistribution and Air Friction, (Complete paper published 
n December, 1938, ASHVE Journat Section, Heat 
ng, Piping and Air Conditioning). He outlined the pro 
edure of the committee in reviewing all published lit 
rature and reliable research data on the subject of ai 
flow in ducts and said that further work was to be car 
ried on at the Society’s Research Laboratory and in 
g cooperating institutions. It was the aim of the committe: 
ty obtain sufficient data to establish a standard method « 
sizing ducts for all types of heating, ventilating and air 
conditioning service, One of the authors, Mr. Schmiele: 

Pittsburgh, Pa., presented an abstract of the paper 

President Gurney invited discussion of the paper and 
FR. Bichowsky, Ann Arbor, Mich., inquired about the 
application of the Fanning formula to the experimental 
work and F. C, Honughten, Pittsburgh, Pa., replied that 
the constants in the formula were changed only for the 
research data presented, so that data for the 8-in. duct 
could be properly extrapolated to fit the 4-in. and 24-in 
ducts. 

The paper, Air Conditioning in Industry, by W 
Fleisher, A. E, Stacey, Jr., F. C. Houghten and M. B 
Ferderber, was introduced by Mr. Fleisher. (Complet 
paper to be published in ASHVE Journat Section 
Heating, Piping and Air Conditioning. Part 1 in Feb 
ruary, Part 2 in March, 1939.) Mr. Stacey, New York, 
N. Y., gave the engineering calculations and Dr. Fe: 
derber, Pittsburgh, Pa., presented the physiological as 
pects of the study. When President Gurney invited 
discusgion, questions were asked by W. H. Carrier, 
Syracuse, N. Y., about the effect of clothing on subjects 
and Prof, C.-E. A. Winslow, New Haven, Conn., in 
quired whether the leucocyte count was affected by the 
changes in blood volume. W. B. Hodge, Charlotte, N. C 
asked whether consideration had been given to condi 
tions in the textile industries and Prof. James Holt, 
Cambridge, Mass., inquired about the effect of environ 
mental conditions on northern workers who went south 
Lt. Com. R. M. Watt, Jr., Washington, D. C., asked 
if the work had developed information bearing on the 
problem of ship ventilation. The closing discussion in 
answer to the questions was given by Mr. Houghten. 
director of the Research Laboratory. 

The report of the tellers was given by the secretary, 
Mr. Hutchinson, as follows: : 


perms 2 eNO ERE EMA 


Report of Tellers of Election 
Ballot for Officers 


For 
President—]. F. McIntire....... ! 692 
First Vice-President—F. E. Giesecke. . 691 
Second Vice-President—W. L. Fleisher... 675 
SE, I, MO en kk. ec rnsedcccnevec 692 
Scattering votes were recorded for nine other members 
Vembers of the Council—Three-Year Term 
E. K. Campbell... Teas CEGe sé sun sik aou: Gee 
S. H. Downs... a 690 
\. J. Offner.... : 689 
G. L. Tuve... 690 
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Scattered votes were re 


lotal ballots counted 


Ballot for Committee on Research 





Three-Year Term 
R. E. Daly... 
W. A. Daniels 1) 
H. J. Rose Q 
( Tasker 
C.-E, A. Winslow 
scattering vote 
lotal ballot t 
Ballots alid f 
\ ; 
Report of Tellers 
Ballot for Amendment to Constitution and By-Laws 
Article C-V, Section 
1 cl i t 
N re ts 
tal number " 
egal hallot 


SECOND SESSION 
Tuesday, January 24, 1939, 9:30 A. M. 


President (surnev callee é 


oduced Protesso Wins] 

\dvances in Physiological Knowled nl Be 
y oon Ventilation Practice ( 
in January, 1939 ASHVE Journar S 
Piping and Air Conditionu 

With 2nd Vice 
lex.. in the 
Rk. W Chicago, II] 
sented an abstract of Cardiac Output, Peripheral B 
low. and Blood Volume Changes in Normal Individual 
Subjected to Varying Environmental empet 
Fr. K. Hick, R. W. Keeton, Nathaniel Glickman a1 
Hf. C. Wall. 
1939, ASHVE Journatr Secrion, H 
Air Conditioning.) A written discussion by Dr. E. F 
DuBois, New York, N. Y., was read by 
mad h Mr 
fessor Winslow, and the reply to the questions ask« 


Pres | I {1 cn 
he aut! thy mal nat |) 


ul 


chair, t 


Keeton, 


(Complete | eT nib] hi 


York. Comments wer 
discussion was given by Dr 
Giesecke introduced Dr. Charles. S] 
Physics and Biophysical Re 
\Mavo Clinic, Rochester, Mini vho present 


The Role of the 


Chairman 
director, Division of 
Extremities i1 
Body in Various Atmospheric and Physiolo 
ical Conditions, by Charles Sheard, Marvin M. D. Wil 
hams, Grace M. Roth and Bavard T. Horto1 
\SHVE ] RNAL S 


Piping and Air Conditioning n the 


from the 


plete paper to be published i! 
rion, Heating 


| , ’ 


discussion Dr. Ferderber compliment: the authors and 
cited some results of observations made 
Dr. Sheard then gave an abstract of the paper. SI 
Temperatures of the Extremities and Effective Tet 
perature, by Charles Sheard, M n M. D. Willias 


and Bavard T. Horton Complete paper to be pub 
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lished in ASHVE Journat Secrion, Heating, Piping 
and Air Conditioning. ) 

Chairman Giesecke called for the final paper of the 
session, entitled Air Conditioning Requirements of an 
Operating Room and Recovery Ward, by F. C. Hough 
ten and W. Leigh Cook, Jr., which was presented by 
Dr. Cook, Pittsburgh, Pa., in abstract. (Complete paper 
to be published in ASHVEE Journat Section, //eating, 
Piping and Air Conditioning.) Dr. B. Z. Cashman, 
Pittsburgh, Pa., gave his observations as a surgeon re 
garding the comfort and physiological reactions of the 
staff and patients in operating rooms. Dr. T. L.. Haz- 
lett, Pittsburgh, Pa., Dr. Ferderber and Dr. Keeton 
commented on the report and Dr. Sheard spoke of the 
most desirable temperatures and humidities for recovery 
wards. Col. W. A. Danielson, Fort Knox, Ky., spoke 
of the importance of air circulation and Mr. Houghten 
described the air supply and method of distribution. 


THIRD SESSION 
Tuesday, January 24, 1939, 2:00 P. M. 


The third session of the meeting was called to order 
ai 2:00 p. m. by Ist Vice-President McIntire, who in 
troduced J. D. Edwards, New Kensington, Pa., co 
author of the paper, Some Reflection and Radiation 
Characteristics of Aluminum by C. S. Taylor and J. D. 
Edwards. (Complete paper published in January, 1939, 
ASHVE Journat Section, Heating, Piping and Au 
Conditioning.) Written discussions of the paper were 
presented by Mr. James from P. D. Close, Chicago, IIL. 
Prof. FE. A. Alleut, Toronto, Ont., and P. F. MeDer- 
mott, Manville, N. J. Prof. F. B. Rowley, Minneapolis, 
Minn., commented on the need for obtaining practical 
emissivity coefficients and the need for studies of other 
materials. Colonel Danielson asked about the durability 
of aluminum paints and foils. Mr. Edwards replied to 
the questions asked during the discussion. 

Mr. MeIntire announced that the paper, A Study of 
the Heat Requirements of a Single-Glazed Test House 
and a Double-Glazed Test House by M. L. Carr, R.A. 
Miller, Leighton Orr and David Shore, would be pre 
sented by one of the authors, Mr. Orr. (Complete paper 
published in November, 1938, ASHVE Journat Sec- 
rion, Heating, Piping and Air Conditioning.) At the 
conclusion of the presentation of the paper, Mr. James 
read a written discussion by Mr. Carr, Pittsburgh, Pa. 
Questions were asked by W. C. Randall, Detroit, Mich., 
W. R. Rhoton, Cleveland, Ohio, Mr. Edwards, and 
RK. A. Miller, Pittsburgh, Pa., and discussions were 
closed by Mr. Orr. 

Second Vice-President Giesecke assumed the chair and 
called for the presentation of the paper, Heat Transfer 
in Storage Water Heaters by D. W. Nelson and A. A. 
Rosenberg. (Complete paper to be published in ASHVE 
JourNAL Section, Heating, Piping and Air Condition- 
ing.) Mr. Rosenberg, Pittsburgh, Pa., gave an abstract 
of the paper. At the conclusion of the presentation, Mr. 
James read a discussion by Prof. G. L. Tuve, Cleveland, 
Ohio. Colonel Danielson, E. W. Rietz, Chicago, L. P. 
Saunders, Lockport, N. Y., and H. M. Nobis, Fast 
Cleveland, Ohio, asked questions which were answered 
by Professor Nelson, Madison, Wis. 

First Vice-President McIntire returned to the chair 


204 


Conditioning 
Section 


and introduced Professor Rowley who presented th 
paper, Condensation of Moisture and Its Relation t 
Building Construction and Operation by F. B. Rowley 
A. B. Algren and C. E, Lund. (Complete paper pub 
lished in January, 1939, ASHVE JourNAL SEcTION 
Heating, Piping and Air Conditioning.) In the discus 
sion R. A. Miller discussed some of the methods of pri 
venting penetration of water vapor. Prof. W. T. Mille: 
Lafayette, Ind. described the study of condensation 
test houses at Purdue University. 

Immediately after the session the technicolor th 
Steel—Man’'s Servant, was shown. 


FOURTH SESSION 
Wednesday, January 25, 1939, 9:30 A. M. 


First Vice-President McIntire called the meeting 
order and announced that the registration exceeded 504 
He introduced Colonel Danielson, who gave lis pape 
Responsibility of the ASHVE Towards the Sold Fu 
Industry. (Complete paper published in Februar 
1939, ASHVE Journat Secrion, Heatimg, Piping a 
tir Conditioning. ) 

The next paper, Selection of Solid Fuels from 
Viewpoint of the Small Consumer, was presented 
abstract by the author, Perey Nicholls, Pittsburgh, 1’: 
(Complete paper published in February, 1939, ASII\ 
Journat Section, Heating, Piping and Air Condition 


ing.) Comments on the paper were given by Tor 
Marsh, Chicago, Ill., H. J. Rose, Pittsburgh, Pa., J. D 
Doherty, Pittsburgh, E. K. Campbell, Kansas City, M: 
and Prof. A. P. Kratz, Urbana, Il. Detailed replies 
the questions asked were given by Mr. Nicholls 

The paper, Small Stokers, by P. A. Mulcey and RK. .\ 
Sherman, was presented by Mr. Sherman, Columbus 
Ohio, in abstract. Comments were made by Colon 
Danielson, W. C. Kelly, Toronto, L. P. Hynes, Phila 
delphia, Pa.. and T. H. Urdahl, Washington, D.C. Ri 
plies to the questions were given by Messrs. Muleé 
and Sherman. 

Chairman MelIntire introduced Prof. S. Konzo, | 
bana, Ill, to give the concluding paper of the session 
Performance of Stoker-Fired and Hand-Fired Warn 
Air Furnaces in the Research Residence, by A. P. Krat 
S. Konzo and R. B. Engdahl. (Complete paper pub 
lished in November, 1938, ASHVE Journat Sectio 
‘Teating, Piping and Air Conditioning.) With Professe 
Giesecke in the chair, a written discussion by C. ]. Sear 
lan, Bloomington, Ill., was presented by title and addi 
tional comments were offered by A. J. Johnson, Primos 


Pa., after which Professor Kratz replied for the authors 


FIFTH SESSION 
Wednesday, January 25, 1939, 2:00 P, M. 


The fifth technical session of the 45th Annual Meet 
ing was called to order by Professor Giesecke. 2nd vic 
president, and the paper, Smoke Abatement—\W here 
Draw the Line, by H. B. Meller, was read by Mi 
James. (Complete paper published in March, 193° 
ASHVE Journat Section, Heating, Piping and Ai 
( onditioning. ) 

\n abstract of the paper, Smoke Producing Tenden 
cies in Coals of Various Ranks by H. J. Rose and F. I’ 
l_asseter. was given by Mr. Rose, (Complete paper pul 
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« 


Wess 


eretts, | Fa 


ished in February, 1939, ASHVE JourNnat 
Heating, Piping and Air Conditioning.) Some questions 
were asked by Mr. Kelly, and Mr. Weitzel, and replies 
were given by Mr. Rose. 


The paper, Au 


SECTION, 


Filter Verformance as Affected by 
Low Rate of Dust Feed, Various Types of Carbon, and 
Dust Particle Size and Density by F. B. Rowley and 
k. C. Jordan, was presented in abstract by Professo1 
in \SHVI 
jOURNAL Section, Heating, Piping and Air Condition 
ing.) (Questions were asked by W. J] 
land, Ohio; Mr. May, G. W. Penney, East Pittsburgh, 
Pa.; E. C. Evans, Syracuse, N. Y.; H. C. Murphy, 
Louisville, Ky.; R. S. Dill, Washington, D. C.; J. H 
Prof. Axel Marin, Am 
Kreuttner, New York, N. \ 
Ryan, Schenectady, N. Y. A writ 
\rthur Nutting, 
\ reply to the questions was mac 


LOW ley. ( Complete paper to be published in 


(ttinger, Cleve 


Ferguson, Cleveland, Ohio; 
Arbor, Mich.: I. \W. 
\ly Rose and I. | 
en discussion by Louisville, Ky., was 
read by Mr. James 


by) Rowley 


SIXTH SESSION 
Thursday, January 26, 1939, 9:30 A. M. 


Prote SSO! 


President Gurney opened the sixth session at 9:30 

m. and requested Mr. Ryan to present the paper, The 
tfect of Heat 
lemperature and Solar 


Walls by | ~ 
( Complete 


Storage and the Variation in Outdo« 
Intensity on the Heat Transfer 
\lford, J. E. Ryan and I. ©) 
to be published in ASHVI 
Heating, Piping and Air Condition 


ng.) Protessor Giesecke expre ssed the wish that the 


Phroug! 


Urban paper 


JOURNAL SECTION, 


; 
is 
i 


uthors continue their work on non-homogeneous wal 
| H Walker, ey trout, Mich.., said that the Committee 
| | 


Research believed that calibration of heat ga 
hrough walls should be verified by actual test and 
described a program to be carried out by the 


laboratory 


I< s¢ arcl 


New Officers Installed 
Professor Rowley, past president of th society, Con 
McIntosh and 
Pittsburgh, Pa President 
McIntire expressed his appreciation of the 


ducted the installation, assisted by F. ¢ 
Prof. ( M 
ciect | I. 


honor of being president of the Society Che othe: 


Humphreys, 


ler 


ficers installed were Prof. FF, Ie Giesecke. ist Vice 


president; W. L. Fleisher, 2nd 
M. F. Blankin, Philadelphia, Pa., treasurer. The new), 
elected Council members were introduced, Messrs. E. K 
Campbell, S. H. Downs, Kalamazoo, Mich.; A. J. Of 
ner, New York, N. Y., and G. L. Tuve. 

President McIntire introduced J]. C. Albright, New 
York, N. Y., who presented his paper, Analysis of Sun 
mer Weather Data in the United States. (Complete pa 
per published in March, 1939, ASHVE Journar Se 
rion, Heating, Piping and Air Conditioning.) Com 
ments were made by Mr. Fleisher, Mr. Ryan, G. | 
Wiggs, Montreal, Can., and Mr. Urdahl. 

The next paper, 


vice-president, and 


Application of Summer Weather 
Vata in Design, was presented by the author, John Ey 
Dayton, Ohio. (Complete paper to be pub 
ASHVEE Journat Section, Heating, Piping 
nd Air Conditioning). 


lished in 
Dr. Giesecke presented his paper, The Flow of Heat 


through Walls. (Complete paper published in Decem 
her, 1938, \SHVE Journar Section, Heating, Piping 
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and i ( nail ial } ( ’ ( rere ? i 1) Vit 
Ryan 
The final paper ol thre SCSSTON i eIivel ) \ 
Kummel, San Antoniw, Tex., entitled React ( thee 
\Workers 1 \ir Conditioning m Sout lexas, bv A 
Kuninel, | | ( sl secke \\ 1 | bade tt \ | 
\loses { 4 omplete pax l ) ts Sif | 
JOURN S 5 i j ( ond j 
; j } 
resides \leIn ‘ t ‘ ul 
the secretary was equest Cu ille 
nent to the By-Laws relating I ! ‘ ! ik 
the amendments to Article B-L' Ne Z. 3 
7 were ca {) hnotlol \ | ‘ ( 
l’rotessor Kowl t was ( 
Article B-I\, Section | 
ate Mls ‘ \ 
‘ ‘ ‘ t ( 
. Ne t 
r ~ oo | ‘) 
Stuck Mi el 
st a , ipplicat 
i a \l 
Mie ‘ ul St ‘ \l 
{ } i ‘ 
Mi NI 
* in \Ne : ) 
Sy \ , 2 On) 
1 " ‘ 
{on me nm ¢ lrotess Nowlk C4 ‘ | 
| Cisitt ( low {' ( 
Optec Article B-I\ Section 2 
J ) ca M \ 
ite Me } Mi i : I ial 
i etcTi ‘ ‘ ( { te | 
‘ MMi n \ \Me t 
al S25.00 Jum Mier ‘ tv ‘ ! 217.00 
( he \I ers < “ 
, ; ‘ 
| i ues Me 
\Lem! « Student M« 
( é 42 a ‘ \ r 
\ss ite Mi « sna ( ve a > OO 
| wor Me n velve ¢ " 212.00 ned i Student Me 
bers fr dollars £5.00 
\fter some discussion by C. S. Leopold, Vhiladelpl 
Pa.. Professor Rowley, R. A. Miller, Messrs. Gurney 
Fleisher and Offner, on motion f | \eberly, Ch 
ive 11] seconded by Professor Gi secke. if as voted 
to reject the amendment to Article B-IV, Section 
(On motion of Professor Rowley, seconded by M1: 
\eberly, it was voted to reject the amendment to Arrticl 


B-I\. Section 7. President MelIntire called for diseu 


sion ot new business and Mr. Gurney offered the fol 
lowing resolution, seconded by | Tr. Avery. Cleveland 
( Ihio 

hat a committee shall be appointed e purp { study 
ng the entire question of the selection of uncil members ar 
theers m order that due representation all bee ven to ft 
important number of society embers w ha chapte 
athliations I propose that this committee shall nsist of the 
hairma the \dvisor ( cil, the sident ult " 
t the Constitution and By-Laws Committee, th airma 
the Nominating Committee and two members it larwe t he 


nominated now trom the oor ot this meeting 


Comments were made by Messrs. Offner, Camphell 


» “ 
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Wiggs, Downs, W. A. Russell, Waterbury, Conn. ; ‘Tom 
Brown, Chicago; C. H. Randolph, Milwaukee, Wis., and 
N. D. Adams, Rochester, Minn. 

The resoluton was unanimously adopted. 

President McIntire invited nominations from the floor 
for the election of two members to serve on a special 





committee authorized by vote of the meeting. Professor 
Rowley nominated N. D. Adams; Prof. C. M. Hum- 
phreys, Pittsburgh, Pa., nominated E. K. Campbell ; J. H. 
ferguson, Cleveland, Ohio, nominated L. T. Avery; Mr. 
McIntosh nominated W. T. Jones, Boston, Mass.; Mr. 
Brown nominated W. A. Russell. These nominations 
were properly seconded and on motion of Mr. Gurney, 
seconded by Mr. Wiggs, it was voted that nominations 
be closed and that a vote by ballot be recorded by the 


secretary of the Society. 

On motion of Mr. Gurney, seconded by Mr. Miller, 
it was voted that the president of the Society or his ap- 
pointee act as chairman of the special committee. 

Mr. Gurney then offered a petition for a revision of 
the By-Laws signed by 10 members, which under Article 
B-XVI of the By-Laws would be submitted to all mem- 
bers at least 30 days in advance of the next Society 





Carnegie Museum 


meeting. 
Resolutions , 
Chapter Delegates Conference 
H. M. Hendrickson, Los Angeles, Calif., offered the 
following resolutions: 
Whereas, the 45th Annual Meeting of the AMERICAN SOcIETY 
or HEATING AND VENTILATING ENGINEERS has been a great 


The Second Conterence ot ( haptel delegates Wa 
held at the William Penn Hotel on Monday morning 
January 23. Pres. Ek. Holt Gurney presided and amon 


success, it is fitting that we should express our appreciation and those attending were: T. T. Tucker, Atlanta; | B 

thanks : Royer, Cincinnati, G. M. Simonson, Golden Gate; |. R 
To the Pittsburgh Chapter, for the excellent manner in which Vernon. Illinois: W. R. White, lowa-Nebraska: ( 

the arrangements for this meeting were handled; Flarsheim. Kansas Citv: William Worton, Manitoba 
lo the members of the committees of the Pittsburgh Chapter, James Holt, Massachusetts : F. |. Linsenmever. Mict 

for the excellent management of the meeting and their friendly igan: W. W. Bradfield. Western Michigan ; | EF. Swen 


hospitality. . ss 
7. ; son, Minnesota; F. J. Friedman, Montreal; H. G 


To the City of Pittsburgh, its citizens and its officials, for ; : 
their hospitality ; Meinke, New York; J. J. Landers, Western New Yor! 
; a ’ ’ . > 7 . . ‘ 
To the William Penn Hotel, its employees, and management, C. M. H. Kaercher, Northern Ohio; E. W. Gray, Ok 
: . ~_ ° » » ars . > > > ». it 
for the excellent manner in which they have handled arrange homa; H. R. Roth, Ontario; R. O. Wesley, Pacit 


ments and the service which they have given us during our Northwest ; H. H. Erickson, Philadelphia ; C. M. Hum 
stay here; phreys, Pittsburgh; E. FE. Carlson, St. Louis; H. M 
To the Pittsburgh Convention and Tourist Bureau for their Hendrickson, Southern California: W H. Badgett 
assistance and interest ; South Texas; S. P. Eagleton, Washington, D. C.; H. ‘ 
To the speakers and the authors of the many technical pa Frentzel. Wisconsin: T. H. Anspacher, North Texas 


pore and ms = ngage presentation of the material that has Others present were Tom Brown. Chiceso. G. 1: Wier: 
een SO Vallabie to us here; ; , 4 

To the newspapers and the trade journals for the excellent Montreal, E. B. Dawson, Oklahoma ( ny: mR. poten 

ger, Philadelphia, W. A. Russell, Waterbury, Conn 

W. G. Boales, Detroit, and L. H. Laffoley, Montreal 

Mr. Bolsinger gave a resumé of the Society’s mer 


publicity which they have given this meeting ; 
To the personnel of the Headquarters office staff, for the 
manner in which they have helped us and made us feel at home; 





To the national officers of the Society for the smooth manner bership and Mr. Russell gave a report of the activiti 
in which all the meetings and events were handled. of the Speakers Bureau. Plans for the Semi-Annua 

And last, but not least, we thank the ladies for coming here Meeting of the Society at Mackinac Island July 4 to ¢ 
and for their gracious presence, which we appreciate. 1939 were outlined by Mr. Boales. er 

The motion was seconded by W. H. Badgett, Col Among the subjects of discussion were the visits 
lege Station, Tex. national officers to Chapters; the possibility of zon 

Mr. Miller, president of the Pittsburgh Chapter, re meetings; the sponsorship of codes by Chapters; th 
sponded to the resolution and thanked the members combining of local and national dues; increasing t 
present for their attendance at the meeting, for the coop allotment of speakers; local memberships and_ visitor 
eration given by everyone, and said that the success of at Chapter meetings ; handling membership applications 
the 45th Annual Meeting of the Society had been due what can the national Society do to inform incomu 
to the complete and enthusiastic acceptance of both the officers of Chapters of their relationship and duti 
technical and entertainment programs by the visiting toward the Society; the problem of properly train 
members. officers for Chapter service; and model registration law 

The meeting then adjourned. for engineers. 
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a i i I cwell > , 
on the Relationship of Atmospheric Envir ent to | t 
ind Healt Those who t . part t terview 
were President Gurney, W. L. Fleish Py C.-] W 
low, Dr. Charles Sheard and Mr. Sut ul KDKA 
Immediate llowing the <« the t 
ion, a tec color film entitled Ste Mar serv 
show! 7 p.1 and dra atical t the 
making the plant Carnegie-I! It Lor ‘ 
Hill was the narrat ! tl n ‘ 
Robert Armbruste 
he past president dined at 6:50 u 
this annual reunion were Homer Addams, F. B. R 
Howatt, W. T. Jones, J. F. Hale, G. L. Larson t 
W. H. Carrier, H. P. Gant, C. V. Hayne W. H. D 
\ Night in Bavaria was t title 
Bavarian Root the William Penn H 
supp I » et mi ers and I 
exan at 9:20 ‘ . . 
ginal Bavaria " SH\ 
Ip | Committ i \r 
lean hat with larg: u 5 i 
dded to tl uiety. 
Wednesday morning at 10:00 t 
tour whi took them to East | P ( 
Mellon Institute ind the Schenk District Civ a 
ere t guest the Pitts ( ij 
i . . Dus ° , a ; na — 
Pittsburgh Provides , , 
4 » ’ . t 1 ball whe | t ‘ 
Delightful Entertainment Paul Anderson Medal to Pt : , 
is created Mr. Lew ‘ | \ 
ISITING members, cuest " ‘ tter is bee 1 t pre 
ith Annual Meeting the Soc » t W. H. Carrn al n 1936 DD ( W 
gran entertainment whi is pla | t} Pit ‘ to Pr . Row é 
burgh Chapter with a spirit and z ed the the il , 

the various scheduled events dition 

Partying began early when on Sunday, | >. to the S t is é 
ormal reception was held which started at 2:00 and ¢ ! Py ss Rowley é 
tinued trom 7:00 10:00 p.m. in the « 5:00 pa | : resident | 
Pres. E. Holt Gurney was guest speake1 t Hi G W. T. J P 
broadcast over radio station KDKA at Pit e NB ast roduced D (sal 
Blue Network \rrangements were mad 1 ‘ e | ‘ t Pitts! ) 
cast in the Pittsburgh Chapter Roon the W Penn H f the desirable bala 
where the reception was held precia { ’ 

On Monday, January 23, following the f é Mr. G é ke bri ple 
i welcome luncheon for members, guests, and lac Ss esident at int é M t 
n the { rban Ror 1 ot the hotel to 200 memlx ( Da I 
ladies. R. A. Miller, president of the Pittsburgh Chapter, pr in’ Roos t n ey S 
sided at the speakers’ table (,reetings were ve M i t Jat 4 | 
C. D. Scully of Pittsburgh, to which Pres Holt Gurne the Pittsburs tores and at 1:00 
sponded An address by ( | Mavett New \ I ( t ike sy 2 t \S \ 
engineer, on The Position of the Consul | Ni Ii Work the Ca é t 
U.S. Housing Problem was featured Spang-Chaliant ne pipe n und He t 

\t 00 p.m the ladies had tea t | IX Membx i ucst eit Pit 
00 p.m. many gathered in the chapter room i socia ul pa pate ver 

\ Jamboree Dinner was held Monday evening at 7:00 1 ered the thanks at 
n the Chatterbox. R. J. J. Tennant was an able master ere t rangement 
monies and introduced the numbers of the r show | l 
by Pittsburgh Chapter. Music was played for dancing | t 45th Annual Meeting 
wckie Heller and his orchestra Committee on Arrangements 
On Tuesday, January 24, a ladies’ bridge lu 
Cardinal Room was attended by 48. Contract bridg« is K M Preside Pitts oh Chapt ( 

32 and auction bridge and Chinese checkers ea 7 \rthur Met . ’ 
levotees Mrs. R. B. Stanger was chairman ul a Cl M Humphreys hay | { 
he received awards for their skill were Mrs. G. P M MeInt Chairma 
eighton Orr. Mrs. L. EF. Seeley. Mrs. J]. F. Collins \ Finance Committee— \la  < 
H. A. Canon, Mrs. H. L. Moore, Mrs. J. D. I ards, Mr Mae £ H. Riesmeyer, | R. J 

A. McMumn, Jr., Mrs. H. A. Beighel, Mrs. C. M. Kaercher Miller; Edward C. Smyers 
Mrs. M. F. Blankin and Mrs. P. J. Heenan Publicity Committee—Theodore F. | ; 

At 5:00 p.m. a special broadcast from station KDKA wa Frank B. Mahon; Ralph B. Stanges 
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Attendance Committee— Arthur F. Nass, Chairman. 

Reception Committee—J. Earl Frazier, Chairman; Mrs. 
Herbert A. Canon, | ice-Chairman; H. A. Beighel; H. A. 
Biber; G. C. Blackmore; Roy Brauer; E. M. Burkhart; G. M. 
Comstock; R. P. Dickinson, Jr.; R. W. Dickson, Jr.; T. M. 
Dugan; J. EK. Eckstein; L. C. Eils; G. P. Ellis; F. H. Gal- 
lagher; C. B. Hathaway; F. H. Hecht; R. H. Heilman; F. C. 
Houghten; FE. H. Hyde; P. M. Kimmel; B. D. Landes; Walter 
Lowe; F. E. Lynn; J. E. Mueller; Percy Nicholls; H. E. Park: 
G. W. Penney; John Proie; I. G. Reed; Van A. Reed, Jr.; 
IK. S. Seanlon; E. T. Selig, Jr.; L. T. Sherwood; Charles Son- 
neborn; W. W. Stevenson; F. A. Sutherland; G. O. Weddell; 
Mrs. H. A. Biber; Mrs. G. P. Ellis; Mrs, J. Earl Frazier; Mrs 
H. kk. Lore; Mrs. D. W. Loucks; Mrs. F. B. Mahon; Mrs. 
J. E. McLean; Mrs. H. Lee Moore; Mrs. Wm. H. Reed, IIT; 
Mrs. E. C. Smyers; Mrs. P. C. Strauch; Mrs. R. J. J. Ten 
nant; Mrs. G. G. Waters. 

Technical Sessions Committee—Paul A. Edwards, Chair- 
man; Leighton Orr, Vice-Chairman. 

Transportation Committee—I]). W. Loucks, Chairman; 
Herbert A. Canon; George G. Waters. 

Inspection Committee—Raymond J. J. Tennant, Chairman; 
Frank N. Speller. 

Ladies Committee—Mrs. John F. Collins, Jr., Chairman; 
Mrs. Ferry C. Houghten, Jlice-Chairman; Mrs, Clark M. 
Humphreys; Mrs. Robert A. Miller; Mrs. Fabian C. McIntosh; 
Mrs. Arthur F. Nass; Mrs. Leighton Orr; Mrs. Ralph B. 
Stanger; Mrs. Theodore F. Rockwell; Mrs. Raymond J. J. 
lennant. 

Entertainment Committee—Ralph B. Stanger, Chairman, 
Herbert A. Canon; Clark M. Humphreys; H. Lee Moore; Ray 
mond J. J. Tennant 

Banquet Committee—Edward C. Smyers, Chairman; J 
Edward McLean, |ice-Chairman; Mrs. Robert A. Miller; 
W. A. Allen; K. C. Lewis; H. E. Lore; A. W. Marshall; C. E. 
Parks; P. C. Strauch; W. H. Reed, III. 


E, Holt Gurney Speaks on Radio 


\t 3 p. m. Sunday, January 22, Ek. Holt Gurney spoke 
from station KDKA, Pittsburgh, as guest speaker on 
the Armco Hour, over a Coast-to-Coast hook-up 

Good afternoon, ladies and gentlemen 

Radio, rayon and streamlined trains—those marvelous prod 
ucts of modern science—sometimes claim air conditioning as a 
vounger brother. But, as a matter of fact, air conditioning 
is a | ictortan matter, fully described in a three-volume treatise 
of the year 1904, 

Since then it has grown steadily in scope and importance, until 
today our lives are coming more and more under the intluencs 
of air conditioning. In theaters, stores, restaurants and railroad 
trains, we experience the comfort and exhilaration of controlled 
weather all the vear round. Even the clothes we wear and the 
food we eat have in many cases been processed in plants equipped 
with air conditioning. And in our homes, too, air conditioning 
coupled with modern heating is making for comforts and con 
venience unheard of a few years ago. 

In short, air conditioning is coming to be another “taken for 
granted” miracle of modern science. Yet, how few of us evet 
stop to think that all this has been brought about through con 
stant research by scientists, engineers, metallurgists, physicians, 
hacteriologists, and public health experts. Each group deals with 
an important phase of the subject, their efforts coordinated 
through a centralized bureau for research established 20 years 
ago by the American Socrety oF HEATING AND VENTILATING 
FE. NGINEERS. 

Vost casual observers think of air conditioning largely in 
terms of cooling. While this is one major phase of the work, 
it is far fram the only one. A new chapter in heating likewise 
is being written—with humidity control, air purification and cir- 
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culation all given their proper place in every modern inst 
tion in home, office, store and industry. 

We are all beginning to realize that standards of cleanli 
and purity must be applied to the air we breathe just as carei 
as they are to the milk and water we drink. In the air condit 
ing industry we sense more keenly perhaps than others, 
growing demand that such standards be maintained in ever 
of building, or conveyance, public and private. 

Controlled air in hospitals is making an important contr 
tion to health and medical science; millions of hay fever sut 
ers see relief in air conditioning; railroads are making t: 
much more comfortable; and all of us know how pleasant 
conditioned theaters and restaurants are today. Industry 
air conditioning as a powerful ally in cutting costs and imy 
ing the quality of the products we buy. 

These and many other contributions of modern air condit 
ing lead me, and my associates of the AMERICAN Society 
HEATING AND VENTILATING ENGINEERS, to regard the sci 
of air conditioning as an important national influence, likel 
play a big part in the coming years of prosperity that assur 
face this nation. 

| thank you. 

Many members who listened in sent messages 
greeting and congratulation to Mr. Gurney. 


On Business and Pleasure 


Samuel R. Lewis and Mrs. Lewis of Chicago leit New \ 
February 4 on the French Line steamer Normandie for a t: 
ical cruise to West Indies and South American ports. 

Victor Krarainsky, Air Conditioning & Engineering, Ltd 
London, England, attended the 45th Annual Meeting of the S 
ciety in Pittsburgh and sailed for London on the Cunard \ 
Star liner Aquitania February 4. 

Past Pres. E. Holt Gurney and Mrs. Gurney of Toront 
New York February 16 on the S. S. Kungsholm for a 
trip to South America and West Indies ports. 

Walter L. Fleisher, consulting engineer, of New York, sa 
for London on the Cunard White Star liner Aquitania I 
ary 18 for a four weeks’ trip. While in England he will add: 
a meeting of the J/nstitution of Heating and Ventilati 
neers, on March 1. 

\lso en route home on the Aquitania are Mr. and Mrs 
Fraser of London. Mr. Fraser is director of Honeywell-B: 
Ltd. and returns to England after a six weeks stay in the U: 
States, which he spent at the various plants of Minneap 
Honeywell Co. Mrs. Fraser is making her thirty-first c1 
of the Atlantic. 

J. K. M. Pryke and Mrs. Pryke returned to England 
Queen Mary, February 10, after spending four weeks i 
United States. Mr. Pryke combined business and pleasure 
investigated some of the most recent developments in air 
ditioning practice during his visits in Buftalo, Cleveland, N 


York and Toronto. 


Michigan Chapter 
Enjoys Inspection Trip 


the guests of the Detroit Edison Co., for the regular Ja: 


January 16, 1939. The members of the Michigan Chapter wa 


meeting, which was held in the general offices of the comp 
with an attendance of 125 members and guests. 

Immediately following dinner, there was an inspection 
through the new Service Building, which proved very int 


ing. At the completion of the inspection trip, J. H. Walker, as 


sistant to general manager, Detroit Edison Co., gave a vet 
structive talk in the auditorium on Some of the Interesting 
tures of the New Building, which was enthusiastically rec: 
and discussed by the members and guests. The meeting 
brought to a close with a feature movie entitled, Test Pilot 


Heatine. Piping anp Air Conprriontne, Marcu, |°3° 


en 


SAME ot 


= 


ba he 1 Saint fotade b 








i 
‘ 


B mary 9, 1939. The January meeting of the Western New 
% y.ck Chapter was held at the University Club with 31 members 
, guests in attendances 
ie Jiewine the reading of the minutes of the November and 
3 mber meetings, Pres. J. J. Landers expressed his apprecia 
. to Joseph Davis, C. A. Gifford and D. J. Mahoney for the 
2 oy cessful efforts in arranging the Christmas party 
: tr. Gifford then announced that plans for the February meet 
% included three speakers to cover three types of domesti 
: ting 
q foswell Farnham and Mr. Davis announced plans for tl 
£ \nnual Meeting im Pittsburgh 
yesident Landers appointed the ftollowing to serve on the 
Membership Committee: L. P. Saunders, chairman, V. P. Joh 
S H.C. Day, M. E. Kessler and T. I. Messenger. Those ap 
»inted on the Program Committee by President Landers are 
r \ Gifford, chairman, ( \. Reif, Herman Seelbach, Ir 
old Kamman, I. R. Walker and W. S. Fisele 
\fter the appointment of the committees President Landers 
duced the speake1 it the evening, | P. Saunders. chief 
neer, Harrison Radiator Co., whose subject was The Automo 
ve Engineer Analvzes the Heating and Cooling Problem \l 
: Saunders explained in detail the design and test problems in 
nnection with automobile cooling systems, giving the test 
dure and the various results obtained The members ane 
evests showed considerable interest in Mr. Saunders’ talk, as ey 
lenced by the numerous questions asked at the conclusior 
the meeting 
Domestic Hot Water Heating 
Forum at Toronto 
rua 6, 1939. The regular meeting of Ontario Chapt 
was held in the Roval York Hotel, Toronto, at 6:30 p.n 
th 77 members and guests present 
Followine dinner, Secy Hi. R. Roth read the minut 
e preceding meeting and gave his report on the Chapter 
delegates’ meeting at Pittsburgh It was moved by ( Tasker 
and seconded by Mr. Fox that the minutes and report be a 
cepted as read 
it was moved by G. A. Playfair and seconded by M. W 
Shears that J. H. Fox be chairman of the On to Mackina 
Island Committee for the Semi-Annual Meeting of the Societ 
xe held July 4, 5 and 6, 1939 
Pres H B Jenney introduced visitors, whe yere ittendu 
e meeting 
H. H. Angus, chairman of the Open Forum on Domesti 
Hot Water Heating, was presented by President Jenne) Mr 
; \ngus outlined pertinent data pertaining to domestic hot water 
4 heating \ film of various types of automatic control for 
3 lomestic hot water heating was shown by Mr. Fox, which was 
; lollowed by a discussion led by A. T. Jones and Mr. Strair 


Western New York Chapter Meets 


Hamilton. 
Mr 
the Chapter for the 


Tasker extended a vote of thanks to Mr. Angus on behali 

interesting meeting 

announced the 
the Board of Gov 


R. Blackhall and Mr. Shears 


before adjournment, President Jenney 


ating Committee, which selected by 


rors Mr 


was 


\neus, chairman, W 


Meetings of Philadelphia Chapter 


Kebruary 9, 10% The regular meeting of the Philadelphia 

Chapter was held at the Engineers Club Fifty-one members 
guests attended the dinner preceding the meeting 

he minutes of the previous meeting and the Treasurer's r 


port 


were read and approved. 
Edwin Elliot reported several new national members who ari 
expected to affiliate with the Chapter in the near future 


R. F. Hunger then reported that the March meeting will b 
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LET'S “SELL” OUR SOCIETY 
There are many engineers who believe that we should 
not try to “sell” membership in the Society With those 
1 disagree because selling is always dignified if it is don 
properly and if the object sold is worthy 
Membership in our Society is certainly worthy as is evi 


denced by “one of the mien whe ive povtrrinig Ler itine 
they put it. our Seciety is getting result- 
I was greatly impressed at the Pittsburgh meeting by 


one outstanding thing Ahe respect in which our research 


work, our research laboratory, and our research director 
are held by scientists of repute who are collaboratin 
with our Seciety and our research committee in pecial 
research projects 

We are fraternity dedicated to Research. to the di 


semination of authoritative and up-to-date information add 
ing to the sum total of human comfort 

We can be proud of our Societys md what it ha chentne 
ind is doing. \ hen we mivite man to pom Wwe iT 
not asking a faver: we are offering him an opportunity 
lo participate ina great work that is bein done without 


theught ef reward by a leval and enthusiastic member 








shiv, and we are offering him personal benefit far in 
exeess af the cost 
bor member to “sell” membership. in the dignified 
sense of the werd. not only serves vour Society leut af 
does the prospective member a favor Let ell” men 
bership to those who need il 
EE. K. Campbell, Chairman 
Memepersunmw Commerrer. ASHVI 
Pr. H the 1 t 
Clu R nt 
Veale c. 
‘yoy , 
p y Pittsburs 
. 
I i da é 
the :, 
| r 
al 
EF. D. Me r } 
D ( apt SH\ I ‘ 
rirriitte 
uf 
{ { 
Mens 
H R 1) t ‘ + 
ts | t | 
President Eric] ‘ | ) 
t subiect M ‘ | ‘ esis 
very mteresting talk a ! 
hers ‘ the ‘ ol Re ‘ +; 
Atty an. extends S ‘ t ‘ 
‘ ; 0 | ‘ a ; ' 
apt kk 1D i . | ta 
| ‘ {} if 4 er ‘ 
T} meeting was alled t re ys - Ow }’ 
rickson presiding he ren ‘ ‘ 
outer theasint 1s suspend 
| P. Hy i brief a ct é 
thy | It va 7 \ ‘ 
| 1] it t act il i 1 ‘ 
sented tl} ntertaimme } ‘ 
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CANDIDATES FOR MEMBERSHIP 





The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refe: 
ences shall be printed in the next issue of the JourNaAL of the Society or sent to the members in other approved manner as ordere: 


by the Council. When replies are received from references, the Candidate's application shall be submitted to and acted upon b 


the Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past mont 


28 applications for membership have been received and the names of these men and their sponsors are published in the following list 


Members are requested to scrutinize the list with care. 


The 


on Admission and Advancement, and in turn, ti 


Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising tl 


Secretary promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is ¢ 


duty of every member to promote. 


Unless objection is made by some member by March 15, 1939, these candidates will be balloted upon by the Council ry 


clected to membership will be notified by the Secretary immediate ly after election 


CANDIDATES 


Armour, E. G., Student, Carnegie Inst. of Technology, Pitts 
burgh, Pa 

Bensen, C. L., Chief Engr., McQuay, Inc., Minneapolis, Minn 
( Advancement ) 

Biizzarp, B. C., Asst. Mer., Fuel Oil & Burner Dept., Imperial 
Oil, Ltd., Toronto, Ont., Can 

Brown, M. L., Vice Pres., Dallas Air Cond. Co., Inc., Dallas 
Tex. 

Buzzarp, F. H., Asst., C. S. Leopold, Cons. Engr., Philadelphia, 
Pa. 

Carney, E. J., Htg. Contractor, John C. Kohler Co., Philadel 
phia, Pa. 

CrarK. R. L.. Pres., Clark Asbestos Co., Cleveland Heights, 
Ohio (Reinstatement) 

Crausen, A. H., Air Cond. Engr., Edward B. Ward & Co., 
San Francisco, Calif 

Cromerr, JAMES, Sales Engr., Fox Furnace Div., Elyria, Ohio 

Davis, G. C.. Vice-Pres.. Northern Public Service Corp., Winm 
peg, Man., Can. (.4dvancement ) 

Fioreru, J. J., Mer., Air Cond Div.. Westerlin & Camplhe« 
Co., Chicago, Il. 

Froeticu. H. A.. Gen. Mer., The Glen Aire Cooler Co., Jun 
tion City, Kans. 

HorrMaAn, Harry, Br. Mer., Johnson Service Co., Greensboro, 
a. 

L1UTCHINSON, B I . TR., Eng . York Tee Machinery Corp., Cin 
cinnati, Ohio 

Kerruiey, F. R., Sales Engr., Malvin & May, Inc., Chicago, III 


' 
] 


Kouxer, J. C., Partner, J. C. Kohler Co., Philadelphia, Pa 
Lewis. H. E.. Ener., Eagle-Picher Sales Co., Cincinnati, Ohi 
McRar. M. W., Ener., Crane Co., Chicago, III 


Muckie, James, Dept. Megr., Andersen, Meyer & Co., Ltd. 
Shanghai, China 

Nicnotts, J. M., Mer. Engrg. Dept., Robbins Gamwell Corp., 
Pittsfield, Mass 


Osnorne, S. R., Br. Mer., B. F. Sturtevant Co., Albany, N. ¥ 


Reis, Ronert, Engr. & Estimator, Reis & O'Donovan, Ine., New 
York, N. Y. 

Reiseerc, L. K., Vice-Pres.. Goodin Co., Minneapolis, Mint 

Scnuserr. A. G.. Asst. Prof. Mech. Engrg., Rensselaer Polytech 


Inst., Troy, N. Y 


Svat, E. G., Sales Engr., Penn. Electric Switch Div., Toronto, 
Ont., Can. ; 

Srirtrnc, W. N., Tech. Repr. for India, Messrs. J. & E. Hall, 
Ltd., Dartford, Kent, England ' 

Tripete, W. L., Mer. & Engr. of Htg. & Air Cond., Southern 
Air Cond. Corp., Jacksonville, Fla. 

Wents, W. F., Asst. Prof. Sanitary Engrg., Univ. of Pennsy] 
vania, Philadelphia, Pa. 
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Proposers v ers 
Humphreys I. ¥. Collins 
Rox kwell M | Cart 
Rowley R. ¢ Jordan 
\leren | H Seelert 
i. \\ R. Blackhall 

\ngus H. R. Roth 
\nspacher H J Martyn 
Vaylor C. R. Gardner 
Dafter \\ | Yerkes 
Leopold David Ladd 
Elliot . FE. K. Waener 
Culbert * David Ladd 

J H | erg uson 

I). | Daze 
Bentley (, MM Simonson 
Gaynel N. H. Peterson 
Maynard ( \\ Helstron 
Kofoed \. G. Kalinsky 

Glass R. L. Kent 
Steele William Worton 
Bishop | [ McClellar 
Chapin 1. F. Tobin 
( ampbell { \ Flarsheim 
Matthews \. D. Marstor 

M | Rather 
Brandt. Ir | | \\ Beeb 

Winther (>. V. Sutfin 
Kramig, |1 H. Kk. Sproull 
Malvin Ir. J. Lilld (A Vember 

\\ | Hooper (A } Vem 

Elliot fe. K. Wagner 

\\ P ( ulbert Day id | add 
} Winther G. A. Young 

Miller Douglas Via 
McIntir L. N. Hunter 
Fahnestock R. E. Daly 
Waung R. L. Stinard 

S. A. Groves 

Kussell W. K. Simpson 

vart R. H. Gamwell 
( Non-Member) 
Evans I. F. G. Miller 
Bond R. E. Reid 
( Non-Member) 
Bennett W. E. Hethel 
©. O. Oaks 
\lgren %. C. Jordan 

Betts I’. B. Rowley 

Fessenden W. O. Hotchkiss 
{ \ nl Vi rhe r) 

Palsgrove \. E. Cluett 
(ASME) 

Hills 1. J. Lawlor 
Jones H. R. Roth . 
Benson (A/EF) H. Bentley (ASME) q 

’. Lahiri (MIE) R. G. Trusler (ASRE) ‘a 
>. Armistead C. B. Cole e 
Leo Sudderth, Jr « 
>. Houghten Philip Drinker 
P. Yaglou FE. K. Campbell 
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